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> THE REMARKABLE Capacity of modern industrial apparatus to handle materials 
safely allows manufacturers to put many novel chemicals into production. 


Materials readily oxidized by air must be protected when handled in- 
dustrially. An interesting way of doing this is to keep a blanket of inert gas, 
nitrogen or helium, over the material while it is in process. 


Energy requirements for the desired products must be known with great 
exactness by the chemical engineer, to insure maximum yield and to take 
advantage of possible fuel economies. Concentrations at which reactions 
proceed most readily in the required direction must be maintained. Materials 
which offer the best available sources of wanted chemicals with the least 4 
amount of useless left-overs must constantly be sought. Reactions which get 
rid of harmful by-products, preferably by converting them cheaply into profit- 
able side-lines are always important. 


With so many techniques available for his use, the modern chemist is 
thumbing through the works in which his predecessors recorded their un- 
premeditated discoveries. Often he can see a better or a cheaper way to arrive 
at the same result. Hazards that jeopardized the success of early experiments, 
or perhaps the very lives of the experimenters, can now be side-stepped by 


methods already worked out. 


And if the product first obtained has undesirable properties, the chemist 
just takes the molecule apart and puts it together another way. An interesting 
example of this is the hydrazine derivative described in this issue of CHEMISTRY 
as the blowing agent for making foam rubber. Ordinary benzene sulfony! 
hydrazide gives an odorous material on decomposition. You wouldn’t want it 
in your pillow. “So”, says its maker, “our preferred compound is p,p’-oxybis 
(benzene sulfonyl hydrazide). It was particularly tailored to be odorless.” 
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—Photo courtesy Naugatuck Chemical Division, U.S. Rubber Co. 


> MALEIc HYDRAZIDE prevented sprouting in the onions in the right-hand pile. 
One-fifth as much of the chemical was used on the ones in the center of the 
picture. Onions in the left-hand pile were untreated, and found to be sprouting 
luxuriantly after a winter's storage. Dr. S. H. Witwer of the Michigan State 


College performed the experiments with maleic hydrazide, spraying a solution 
of it on the plants.two weeks before harvesting them. Life processes of the 
plant itself carry the inhibiting action of the chemical to the growth centers. 
Flavor, color and odor were unaffected by the treatment. 


Hydrazine 


by Hexen M. Davis 


> Nor EVEN the alchemists dreamed of 
pouring from one botttle something to 
cure your ills, kill mosquitoes, vulcan- 
ize rubber and puff it up into foam, 
develop pictures, dye textiles, improve 
Diesel engine fuel, create flavors and 
perfumes, produce plastics, preserve 
fruit juices, synthesize vitamins, de- 
tonate explosives and keep the crease 
n your trousers. 


It is scarcely an exaggeration to 
claim all this for the new industrial 
chemical hydrazine. All these things, 
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and more, come directly from this 
versatile source of new compounds. 

Although organic compounds can 
be made from hydrazine, it is, itself, 
classed as inorganic. It is a chemical 
relative of ammonia. It comes on the 
market as another of the myriad syn- 
thetic liquids which squirt from chem- 
ical laboratories onto a suspicious 
world. 

“What will we do with it?” is the 
first question asked of a new chemi- 


cal’s makers, and, in the same breath: 
“Will it explode?” 
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The second answer is, in this case, 
“Yes.” Therefore one possible thing 
to do with hydrazine is use it for 
fuel. It can supply heat, drive engines, 
power submarines, propel rockets. But, 
although it is an excellent fuel, its 
manufacturers feel that the new chem- 
ical is more valuable as a source of 
other chemicals. 

Hydrazine is a material from which 
many things can be made. It is one 
of the keys which can be used to un- 
lock the secret regions of chemistry, 
between the simple compounds of the 
laboratory and the complex materials 
of nature. 

Chemicals that grow on trees are 
often useful, but they are never plenti- 
ful enough. The chemist is always 
seeking ways to beat nature at her own 
game, or go her one better. Chemicals 
which can be built up into complex 
structures like resins and rubbers are 
eagerly sought. Hydrazine is an ex- 
cellent chemical source of many such 
valuable materials. 

Hydrazine was first made about 60 
years ago. It is one of the great num- 
ber of compounds which the German 
chemists used to put together to see 
what would happen. 

It has interested research people 
ever since, and great numbers of 
hydrazine compounds have been de- 
scribed by their makers, but the parent 
material has not been manufactured 
by any chemical company until very 
recently. 

Hydrazine, in the method now em- 
ployed by the Mathieson Chemical 
Corporation, is made from ammonia 
and sodium hypochlorite. These are 
common household chemicals, but the 
manufacture of hydrazine from them 
requires complex chemical equipment 
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“< 


to arrive at optimum production con- 
ditions. 

Present method of manufacture 
used by Mathieson combines low 
temperature mixing of the chemicals 
in the presence of an accelerating 
agent, called a catalyst, to produce hy- 
drazine in dilute solution. 

In another process, the Fairmount 
Chemical Co. reacts sodium hypo- 
chlorite with urea. Dilute hydrazine 
is the product of both manufacturing 
processes. Curiously, either caustic 
soda or sufulric acid and ammonia 
may be used to obtain anhydrous hy- 
drazine from it. 

Both forms of hydrazine are color- 
less liquids with approximately the 
same specific gravity as water, and 
boiling points only a little higher. 
Anhydrous hydrazine freezes at about 
the same temperature as water, too, 
but the freezing point of the hydrate is 
at least 50° lower. 

Since hydrazine hydrate is safer 
and more convenient to handle than 
the more concentrated material, its 
use is recommended by the manufac- 
turers wherever practicable. 

As is the case with many chem 
icals, hydrazine’s peculiarities must be 
respected by those who work with it. 
Its vapors should not be inhaled. The 
vapors, also, when heated and mixed 
with air, form an explosive combina 
tion, as do those of gasoline and other 
burnable liquids. Hydrazine, however, 
cannot be detonated, and can be 
shipped by freight safely. It is classed 
by chemists as a stable compound. 

Two atoms of nitrogen combine 
with twice as much hydrogen to form 
hydrazine, which follows ammonia in 
a series of compounds of the two 
elements. Several series of such com- 
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pounds, differing in the proportions of 
hydrogen to nitrogen, make up a 
group called the Hydronitrogens. 
Similar compounds of hydrogen and 
carbon are called Hydrocarbons. 

Hydrocarbons are chemicals of life, 
but hydronitrogens are not so apt to 
occur in nature, except as waste prod- 
ucts resulting from the breakdown of 
proteins and other nitrogen-containing 
materials. 

The nitrogen it contains makes hy- 
drazine quick to react with other sub- 
stances. From this ability comes its 
value as a source of new materials not 
easily made from more conventional 
compounds. This is what interests 
chemical manufacturers. 

Hydrazine will, for example, form 
resins when condensed with certain 
types of organic acids and their de- 
rivatives. These resins can be drawn 
into threads several times their orig- 
inal length, in a way reminiscent of 
nylon. 

Hydrazine will also form ring 
structures of the type found in many 
natural products. These are not the 
conventional benzene ring, made up of 
six carbon atoms, but the so-called 
heterocyclic compounds, four, five or 
six-atom rings made up of several dif- 
ferent elements, such as carbon, nitro- 
gen, sulfur and oxygen. These sub- 
stances are good starting points for 
making dyes, pharmaceuticals, syn- 
thetic vitamins, anti-histamines, in- 
secticides and many other new mater- 
ials in large demand. 


Several compounds formed from 
hydrazine are especially interesting 
at the present time. One is remark- 
able for its power of stopping the 
growth of plants for a. limited time, 
without killing them. The name of 
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—Photo from Naugatuck Chemical. 


> Witcu crass bewitched by maleic 
hydrazide forms the scrawny bunch, 
compared with the larger and fuller 
growth of the untreated grass. Both 
started even, in experiments made by 
Dr. John W. Zukel of Naugatuck 
Chemical. 


this substance is maleic hydrazide. Its 
unique effect was discovered in 1949 
by Dr. D. L. Schoene and Dr. Otto 
L. Hoffman of the Naugatuck Chem- 
ical Division of U.S. Rubber Co. 

Some chemicals will kill broad- 
leaved plants but not grass, so that 
they help develop lawns and golf 
courses. Maleic hydrazide in concen- 
trated solution will take out crab 
grass, Johnson grass, witch grass and 
wild onions, and leave the preferred 
kinds, if discretely applied. 

Of more serious importance, how- 
ever, is the fact that onions stored for 
food can be kept from sprouting by 
spraying the plants before harvesting 
with a maleic hydrazide solution. 
Potatoes and carrots too, can be held 
over winter with less loss by this treat- 
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> INTERRELATIONSHIP of carbonic acid, hydrazine derivatives, semicarbazide 
and various protein decomposition products. 


ment, and sugar beets seem to have 
their sugar content stabilized by 
maleic hydrazide. 

The chemical’s power to delay 
growth without killing the plant, 
when used in the right concentration, 
will have a number of important ap- 
plications. Dr. D. L. Schoene, Man- 
ager of Organic Research of Nauga- 
tuck Chemical, foresees the possibility 
of using maleic hydrazide to hold the 
stock in plant nurseries dormant until 
ready for planting, to delay blossom- 
ing of fruit trees until danger of frost 
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is past, and to produce male sterility 
in hybrid corn, as well as to limit 
plant growth to desirable kinds and 
places. 

Another product of hydrazine for 
which industrial demand is expected 
is a benzene sulfonyl hydrazide which 
makes a good “leavening agent” for 
foam rubber. The organic chemist, to 
describe this compound exactly, calls 
it p, p'-oxybis (benzene sulfonyl hy- 
drazide). It is specially tailored to be 
odorless. The cellular structure was 
first blown into rubber by using 
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> RUBBER BLOWING agent p,p’-oxybis-(benzene sulfonyl hyldrazide) in increas- 
ing amounts puffed these polyvinyl chloride balls from the size of the small 
one on the left, which contains no blowing agent, to the size of the largest, 


which contains 10 per cent. 


baking soda and a fatty acid, almost 
the same process the housewife uses 
for biscuits. Carbon dioxide escapes 
on heating, to puff up the sponge. 
Newer methods liberate nitrogen, 
which results in a foam of more uni- 
form texture. Some gas-forming chem- 
icals leave harmful products in the 
rubber, some produce unpleasant 
odors, some would discolor white rub- 
ber. Drs. B. A. Hunter and D. L. 
Schoene of Naugatuck Chemical find 
p,p’-oxybis benzene sulfonyl hydrazide 
free from these disadvantages, besides 
giving evenly distributed cells through- 
out the material. 

While these compounds, in which 
hydrazine forms part of the molecule, 
are finding the uses just described, 
other chemists are using the nitrogen- 
rich substance as an _ intermediate 
from which to build other chemicals. 
Among the most versatile of these 
intermediate products is semicarbaz- 
ide. Together with its sulfur deriva- 
tive, thiosemicarbazide, this reagent 
plays an important part in the syn- 
thesis of many organic compounds. 

Semicarbazide is one definite com- 
pound, related to ammonia but con- 
taining a carbon atom. The “semi-” 
part of the word means half, as usual, 
and signifies that there is another com- 
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pound, twice as complicated, called 
carbazide. The names are derived 
from the structure of the molecules, 
but the uses for semicarbazide outrun 
in interest the meanderings of chem- 
ical nomenclature. 

Semicarbazide can be made by a 
reaction between hydrazine and either 
urea or potassium cyanate. The first 
reaction is carried out by refluxing 
hydrazine and urea in amyl alcohol. 
It proceeds: 

CO(NHe)s» oe NeH,y: H20> 
urea hydrazine 
hydrate 
HeNNHCONH: + NH; 
semi- ammonia 
carbazide 

Potassium cyanate and hydrazine 
salts will react at room temperature to 
form a hydrazine cyanate. This, by a 
shift in the arrangement of its atoms, 
turns into semicarbazide: 

KCNO + NeH,:HCl*>KCl + 
H2zNNH2-HCNO>H2zNNHCONH:, 

If the potassium cyanate in the sec- 
ond reaction is replaced by the thio- 
cyanate, the result is thiosemicar- 
bazide, an active reducing agent. It 
and its derivatives can be used as 
preservatives for both foods and photo- 
graphic developers, preventing oxida- 
tion in both cases. 









































































































































Semicarbazide, when brought to- 
gether with oxygen-containing organic 
compounds of the types known as 
aldehydes and ketones, will combine 
with them in such a way that a mole- 
cule of water (H2O) splits off, and the 
parts that are left combine. The con- 
densation product formed in this way 
is called a semicarbazone. There are 
many aldehydes and ketones, and 
consequently there is a whole series of 
semicarbazones. 

The value of the semicarbazone 
reaction lies in the fact that most 
semicarbazones are insoluble. They 
crystallize out of the solutions from 
which they are formed, and their 
definite properties can be used to 
identify unrecognized organic sub- 
stances. This property can be used 
also to separate certain compounds out 
in pure form, leaving unwanted ma- 
terials in the original solution. The 
semicarbazone can then be broken up 
readily, at the chemist’s convenience, 
to restore the primary material. 

Semicarbazones of certain chemicals 
are poisonous, and chemists of the 
U.S. Department of Agriculture are 
using this series to develop new kinds 
of insecticides to help the farmer. 

Exploring further, by way of hy- 
drazine, into the compounds of nitro- 
gen, the chemist finds that he is ap- 
proaching the realm of nitrated hydro- 
carbons already familiar to him. Here 
he finds the twin unstable types, the 
explosives and the dyes. Heavy metals 
combined with certain particularly 


Maleic Hydrazide 


sensitive nitrogen compounds will 
form detonators to set off the more 
lethargic but more deadly high ex- 
plosives. 

Hydrazine can be used to kill or 
cure. It can help to make life better 
or to snuff it out. Chemists have ex- 
plored its possibilities. Manufacturers 
are ready to provide it on a large 
scale. What will we do with it? 


On the Back Cover 


> “Tr went that-a-way” says this rec- 
ord of the glow from a rocket taking 
off, a photograph made by an Army 
photographer. Fuels for rockets, 
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among which hydrazine is a possibil- 
ity, are being intensively studied by 
those interested in ultra-modern trans- 
portation. 
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Alternate Form of Oxygen 
Now Manufactured Safely 


Ozone in Ton Lots 


> Ozone, written by chemists as Os, 
may perhaps fuel the first rocket to 
reach the moon. Interest in the power- 
ful oxidizing ability and space-saving 
property of this three-atom form of 
oxygen was shown in two papers given 
at the Washington meeting of the 
Electrochemical Society. 


Two teams of research men an- 
nounced experiments with liquid 
ozone, described as a beautiful dark 
blue substance. A group from the Uni- 
versity of Washington, including E. I. 
Lash, R. D. Hornbeck, E. D. Boelter 
and Dr. G. L. Putnam, reported an 
improved process for obtaining hydro- 
gen-free ozone by electrolysis of per- 
chloric acid, using a low temperature 
electrolyte and a refrigerated anode. 
Lowering the anode temperature, they 
state, increases the concentration of 
ozone obtained there. 


Ozone can also be made by bom- 
barding oxygen with high speed elec- 
trons. This technique duplicates nat- 
ure’s own method, and explains why 
ozone can be smelled in the air immed- 
iately after a summer thundershower. 


Safety in handling liquid ozone was 
stressed by Clark E. Thorp of the IIl- 
inois Institute of Technology. Dr. 
Thorp has had more than 15 years’ 
experience in ozone technology at the 
Institute’s Armour Research Founda- 
tion. Since 1945 this research has been 
under the sponsorship of the Air Re- 


duction Co., which manufactures from 
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air the gases oxygen, nitrogen, helium 
and neon. 

“We used to have about one un- 
scheduled explosion per day,” Dr. 
Thorp stated, “until we learned that 
ozone can be made to behave by re- 
moving certain thermal, mechanical, 
electrical and chemical sensitizing in- 
fluences. 

“Today, planned explosions rock 
the laboratory as tiny drops of ozone 
are set off by remote control. Alum- 
inum cups are mutilated by a drop of 
liquid ozone no bigger than the head 
of a pin. 

“We probably scare a lot of pedes- 
trians, but we’re learning more about 
ozone every day.” 

Failure of German scientists to tame 
ozone saved New York from trans- 
oceanic rocket-borne bombs during 
World War II. European launching 
platforms for such missles were pro- 
jected, but the Germans were unable 
to discover the secret of handling 
ozone without spontaneous detona- 
tion. 

Because three oxygen atoms are 
closely held in the molecule of ozone, 
instead of two in the ordinary oxygen 
we breathe in the air, ozone is es- 
pecially attractive for use in submar- 
ines and in high altitude flying. By 
replacing oxygen tanks with contain- 
ers of liquid ozone, both planes and 
submarines would gain additional 
space without sacrifice of volume. 
Ozone can be decomposed directly to 
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oxygen per unit volume. 


More than just a rocket fuel, ozone 
has other valuable military and com- 
mercial applications. It is an ideal 
agent for water purification, air puri- 
fication and bleaching. Although dan- 
gerous to life when in too great con- 
centration, it has been used in safe 
quantities in water purification sys- 


> AMEBIC DYSENTERY, or amebiasis, 
which plagues a million people in the 
United States and millions more in 


the tropics, may some day be prevent- 
ed by diet. 


Hope for this appears in a discov- 
ery reported by Miss Jane Taylor and 
Drs. Joseph Greenberg and Edward 
Josephson of the U. S. Public Health 
Service’s National Institutes of Health 
at the meeting of the American So- 
ciety of Tropical Medicine. 

So far, their findings apply only to 
guinea pigs. The exact type of diet 
that might be recommended to hum- 
ans has not been worked out. 

The discovery itself was made ac- 
cidentally. Miss Taylor and associates 
were trying to infect guinea pigs with 
the amebas that cause the disease, so 
as to have a laboratory animal instead 
of humans to test new treatments and 
the like. Emetine, the drug now used, 
is slow, disagreeable and frequently 
not successful. Aureomycin, one of the 
so-called mold drugs, is more promis- 
ing. 

When Miss Taylor was trying to 
infect guinea pigs, the regular guinea 
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oxygen and thus gives off more usable 


Diet May Prevent Amebic Dysentery 


tems for years. Philadelphia and Paris, 
as well as smaller cities, use ozone for | 
this purpose. The chemical literally 
burns up impurities, without leaving 
an unpleasant taste. 

It is also used commercially as a de- 
odorizing agent, as an oxidizing agent 
and as a bleach. By demonstrating that 
ozone may be manufactured safely, 
scientists have now opened the door 
for its possible tonnage production. 











pig diet was not immediately avail- 
able. So the animals were fed a diet 
of rat pellets and kale. To their sur- 
prise, eight out of 10 guinea pigs in- 
jected with amebas came down with 
the disease. Previous efforts to give it 
to these animals had met with little 
success. 


They repeated the experiment, in 
the careful way of scientists, but this 
time the guinea pigs were on their 
regular diet. And there were no cases 
of amebiasis. 


Since the only difference was the 
diet, they proceeded to test this fur- 
ther. With one kind of diet, 96% of 
the animals became infected. With an- 
other diet, 85% got infected. With 
normal guinea pig diet, only 37% 
were infected. 


What basic nutritional factor makes 
guinea pigs more susceptible to the 
amebic infection is not known yet. 
Scientists have long known that some 
humans got the disease when exposed 
to it, while others similarly exposed 
did not. The findings reported open 
the possibility that diet is what makes 
the difference. 
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Metal Resources Surveyed: 


> For use at high temperatures such 
as are encountered in jet and turbine 
airplane engines, molybdenum metal 
of high purity is the strongest mater- 
ial that has long life. 

Research at the Lewis Flight Pro- 
pulsion Laboratory of the National 
Advisory Committee for Aeronautics 
at Cleveland shows that sintered 
wrought molybdenum at temperatures 
in excess of 1,800 degrees Fahrenheit 
outclasses other materials, such as ti- 
tanium carbide and inconel X alloy. 


Even at higher temperatures, such 
as 2,400 degrees, molybdenum has 
high strength. Tensile strengths of 
33,670 pounds per square inch at l,- 
800 degrees to 27,500 pounds per 
square inch at 2,400 degrees were re- 
ported by R. A. Long, K. C. Dike and 
H. R. Bear in the NACA test. The 
way the metal is worked and handled 
in manufacture has much to do with 
the strength of the finished metal. 


Molybdenum is a metal that prom- 
ises to have great importance in the 
U.S. defense program. It is already 
used widely as an alloying element 
in steel and for making electronic 
equipment. As yet there has been little 
experience in fabricating large pieces 
of the pure metal, such as would be 
required if molybdenum were used as 
a material for jet engines. 


Molybdenum is number 42 in the 
periodic table of the elements. It melts 
at 4,750 degrees Fahrenheit, almost 2,- 
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Prospecting Methods Improved 


High Temperature Metals Needed 








000 degrees above the melting point 
of iron. 

The United States has an ample 
supply of molybdenum, since 90% 
of the world’s production in the past 
quarter century has been met from 
within the North American contin- 
ent. 7 


Ceramic-Metal Coating 


> Berrer turbine blades, able to re- 
sist high temperatures developed in 
gas turbine and turbojet engines, may 
result from work at the National 
Bureau of Standards with high-chrom- 
ium ceramic-metal coating over titan- 
ium-carbide materials. 

A report on the work has been is- 
sued by the National Advisory Com- 
mittee for Aeronautics. The investiga- 
tion has demonstrated the feasibility 
of protecting a cobalt-bonded titanium- 
carbide ceramal against oxidation by 
the application of a ceramic-metal coat- 
ing having a high content of chrom- 
ium powder. 

At a blade temperature of 1,800 de- 
grees Fahrenheit, this coating would 
probably prolong the life of this cera- 
mal blade under operating conditions 
sufficiently severe to accelerate failure 
of the uncoated blade by oxidation. 

Ceramal is a relatively new term ap- 
plied to materials consisting of a com- 
bination of ceramic and metallic in- 
gredients. All carbides are considered 
as ceramals. The materials protected 
by the new coating contained 80% ti- 





9 


tanium carbide and 20% cobalt. The 
coating contained 80% by weight of 
chromium powder and 20% frit, a 
melted ceramic glaze. After the glaze 
was applied, either by dipping or by 
spray, the coating was bonded to the 
ceramal by firing at 2,200 degrees 
Fahrenheit for ten minutes in an at- 
mosphere of high-purity hydrogen. 


High-temperature alloys in current 
use for gas-turbine blades give reason- 
ably good service in the temperature 
range from 1,500 to 1,550 degrees, but 
not at higher temperatures. Because 
of this temperature restriction of cur- 
rent alloys, the increase in thermal eff- 
ciency of the gas turbine with increas- 
ing gas temperature cannot be fully 
utilized. For this reason there is a con- 
certed effort to develop materials that 
have improved physical properties at 
elevated temperatures. 


Glass Soldered to Metal 


> Grass is soldered to metal at Gen- 
eral Electric in a process utilizing ti- 
tanium hydride which results in a 
bond stronger than the glass itself. 


The same method can be used to 
solder metal to ceramics and carbon, 
G.E. scientists state. The glass and 
metal areas to be so soldered are paint- 
ed with a thin layer of titanium hy- 
dride, and the solder is placed on both 
painted areas. Then the parts are 
placed together and heated under a 
vacuum. 


When the temperature reaches about 
900 degrees Fahrenheit, the titanium 
compound decomposes. This causes 
the solder, which has already become 
molten, to adhere to the titanium- 
painted surfaces of both glass and 
metal. 
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By using soft metal solders, it is 
possible to subject this glass-to-metal 
seal to rapid temperature changes 
without danger of cracking, despite 
the wide difference in temperature ex- 
pansions between glass and metal. 
This is possible because the differences 
in movement are absorbed by the sol- 


der. 


The new technique is already in use 
in aircraft ignition systems and is pos- 
sible in many other applications. 


Scientists responsible for the devel- 
opment are Floyd C. Kelley, Ralph J. 
Bondley and Lawrence J. Hogue, 
Early work was done by the first two. 
Present investigations are being con- 
ducted by Mr. Hogue. 


Brazil’s Fe and Mn Ores 


> Braz, as well as Russia, has large 
deposits of high-grade iron and man- 
ganese ores, the two minerals essential 
in steel production, according to a re- 
cent report of the U.S. Geological Sur- 
vey. These deposits are important to 
the United States, particularly the 
manganese because America now im- 
ports about 90% of this ore without 
which steel cannot be produced by 
present known commercial processes. 


The Soviet Union is the only other 
nation known to have an ample do- 
mestic supply of both iron and man- 
ganese ore. America has enough high- 
grade iron ore to last another genera- 
tion or so, and has plenty of the mag- 
netic taconite which can be used in 
iron production. It has considerable 
supplies of low grade manganese, but 
this country now imports some 1,500,- 
000 tons of manganese a year. 


While an accurate appraisal of the 
overall tonnage of Brazil’s resources in 
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minerals cannot yet be made, it has 
been determined that the country con- 
tains the two largest deposits of high- 
grade manganese known in the West- 
ern Hemisphere. Rich deposits of 
high-grade iron ore have also been 
found. 

Brazil is already supplying America 
with some manganese, but the amount 
is small. Mexico, Cuba and Brazil to- 
gether supply about 20% of the pres- 
ent manganese used here. India, the 
Union of South Africa and the African 
Gold Coast contribute about 70% of 
the tonnage needed. Prior to World 
War II, America’s great source of 
manganese was Russia. 


Tungsten Under Controls 


> THE IMporTANCE of tungsten in 
making equipment for the armed 
services is emphasized by government 
orders putting allocation controls on 
tungsten ores and concentrates. Dom- 
estic production of this important 
metal is far below requirements, and 
in an emergency foreign supplies 
might become unavailable. 

Two former sources of tungsten for 
America, China and Korea, are now 
reported closed. Chinese tungsten is 
now going to the Soviets, it is reported, 
and Korean mining activities are suf- 
fering from the war. China before Red 
control supplied over one-fourth of the 
tungsten imported into the United 
States. 


Bolivia and Brazil are heavy pro- 
ducers of tungsten, and do their part 
in meeting American needs. Spain is 
also a heavy producer, and the United 
States gets considerable tungsten from 
Spain and a lesser quantity from Port- 
ugal. Additional supplies come from 
Siam and the Belgian Congo, with 
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relatively small quantities coming 
from a dozen other countries includ- 
ing Argentina, Mexico and Canada. 

Tungsten has the highest melting 
point of all the metals, which explains 
its importance where heat-resistant 
materials are required. An important 
application is in electric lamp bulbs 
as a filament. The modern tungsten 
filament lamp uses about one-third as 
much wattage as old carbon filaments 
to give the same illumination. 

Tungsten with iron or steel pro- 
duces alloys of great hardness and 
tensile strength. High-speed cutting 
tools may contain up to some 20% 
of tungsten. They can be worked on 
a lathe until red hot without losing 
the necessary hardness. There are 
many other applications of tungsten, 
including electrical and electronic 
products. 

Other strategic metals are to go 
under government allocation control, 
it is announced by the Defense Min- 
erals Administration, whose head is 
Dr. James Boyd, director of the U.S. 
Bureau of Mines. The list includes 
chromium, cobalt, columbium, cal- 
cium, boron, manganese, molybde- 
num, nickel, silicon, tantalum, titan- 
ium, vanadium and zirconium. An 
important use of many of these min- 
erals is in alloys to produce special 
steels. 


Federal Prospecting Aid 


> Minera prospectors, from lonely 
“sour-doughs” to well-equipped geo- 
logists, are expected to become highly 
active again in the near future with 
financial aid from the government. 
They will be searching for new sources 
of minerals needed in the defense pro- 
gram. 
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Regulations and terms under which 
the federal aid will be given have been 
issued by the U.S. Department of the 
Interior. Application blanks have also 
been prepared. All participants, indi- 
viduals or mining operators, must file 
on this blank prepared by the Defense 


Minerals Administration. 


This office is in the Department's 
Bureau of Mines. Proposed projects 
by applicants will be investigated and 
defined by the Bureau of Mines and 
the Geological Survey before contracts 
are made. 


The percentage of funds to be sup- 
plied by the government in proportion 
to the total cost of an approved project 
depends upon the minerals being 
sought, and varies from 50% to 90%. 


The government contribution is 
50% for chromium, copper, fluorspar, 
graphite, iron, lead, molybdenum, sul- 
fur, zinc and cadmium. 


For antimony, manganese, mercury 
and tungsten, a 75% contribution 
will be made. Por uranium, important 
in atomic energy development, a 90% 
contribution will be made by the gov- 
ernment. 


Other minerals in the 90% classifi- 
cation include spinning-grade asbestos, 
beryl, cobalt, columbium-tantalum, 
corundum, cryolite, industrial dia- 
monds, strategic kyanite, strategic 
mica, nickel, platinum-group metals, 
piezo-electric quartz crystals, steatite 
and tin. 


The applicant’s share of the cost 
may be in the form of labor at reason- 
able rates, rental of equipment owned 
by him, and similar contributions in 
kind as well as cash. The applicant 
must own land on which to prospect, 
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or have land available unter a proper | 
lease. 


Electrical Prospecting 


> Improvep methods of scientific pros- 
pecting may result from a new elec- 
tromagnetic model laboratory just 
completed by the Institute of Geo- 
physics on the Los Angeles campus of 
the University of California. 

Under the direction of Dr. Louis B. 
Slichter, director of the Institute, re- 
search is aimed at increasing the effi- 
ciency with which ore bodies below 
the surface of the ground can be lo- 
cated. 


Support for this important work has 
come from such interested agencies as 
the New Jersey Zinc Company, the 
United Geophysical Company of Pasa- 
dena, and the United States Steel 
Corporation, as well as from a fellow- 
ship furnished by the Shell Petroleum 
Company. 

The new piece of equipment, only 
one of its type in the world, resembles 
an immense bath tub or small swim- 
ming pool, 12 feet long, 7 feet wide, 
and 4 feet deep. Running lengthwise 
over the top of this concrete tank is a 
wooden track which supports (1) the 
measuring devices, (2) the electrical 
equipment and (3) the ore body to 
be studied. 

Actually, the tank is an electromag 
netic model of the earth, although its 
appearance is far from the familiar 
round shape. Nearly any condition, so 
far as relative electrical conductivity o! 
ore and earth is concerned, can be sim 
ulated inside the tank. 

A model laboratory for studying 
electrical prospecting problems fills the 
same kind of need as do other type 
of model laboratories, such as wind 
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tunnels in aeronautics and towing bas- 
ins in ship design. 

In electromagnetic prospecting, an 
electrical generator creates an oscillat- 
ing magnetic field, which fills the sur- 
rounding space, just as the earth’s 
steady magnetic field on a larger scale 
everywhere directs the compass needle. 

When an electrically conducting ore 
body gets in the way of the oscillating 





field, the ore distorts the “flow lines” 
of the field, just as a large rock on the 
bottom of a stream deflects the current 
and causes a permanent ripple or wake 
at the surface. 

The scientific prospector looks for 
the “electrical ripple” and so finds the 
conducting ore below which produces 
the ripple. Each ore body sends up a 
recognizable kind of ripple. 


Pinch of Arsenic Improves Lead 


> A “pincn” of arsenic added to lead 
alloys used to cover underground 
cables carrying electric power gives 
longer life and greater strength to the 
alloy, according to a report from the 
University of Illinois. By a pinch is 
meant one-tenth of one per cent of 
arsenic. 

Hundreds of millions of dollars are 
invested in these underground electric 
cables. They vary in size up to three 
inches in diameter, and some carry as 
high as 130,000 volts. Lead is used for 
the covering because it is resistant to 
moisture and corrosion. Both tin-lead 
and copper-lead alloys are used. 


These alloys, however, sometimes 
develop cracks due to expansion and 
contraction with changing tempera- 
ture. Costly repair work is then neces- 
sary because the insulating oil used in 
the cable escapes. 

The arsenic-containing alloy not 
only adds strength to the electric 
cables but also permits heavier elec- 
trical loads because higher pressure 
can be used for the insulating oil 
within them. The benefit of arsenic in 
the alloys was determined in the uni- 
versity’s engineering experiment sta- 
tion by Prof. Curtis W. Dollins. 


Can't Rejuvenate Storage Batteries 


> Various preparations advertised to 
put new life into worn-out or so- 
called “dead” lead-acid batteries, have 
little or no value, according to recent 
tests made by the National Bureau of 


Standards. 


The Bureau has made extensive lab- 
oratory and field tests for the Federal 
Government of these so-called addi- 
itives. The tests show little or no dif- 
ference between batteries treated with 
these mixtures and the controls. 


Unbalanced Equations 
Revision 


> TriFLUOROBROMOMBETHANE may 
cause refrigeration equipment manu- 
facturers to revise their blueprints for 


deepfreeze units. 


—Chemical Industries Week 
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Manganese, Nickel, Tin 


>No nation in the world is inde- 
pendent of some others in having 
within its borders all the minerals 
required in modern industries and 
war. 


The Soviet Union, when satellites 
and controlled areas are included, is 
probably nearer to self-sufficiency in 
metals than any other. This is partic- 
ularly true now that China’s tin and 
tungsten are under Red control. 

The United States is perhaps sec- 
ond in a self-sufficiency of metals but 
it lacks in large enough quantities 
some common metals and also lacks, 
in whole or in part, some of the rarer 
ones that are important in special al- 
loys. As an example, it lacks metals 
used in making high- temperature al- 
loys suitable for use in jet engines and 
in alloys with other properties for in- 
numerable applications. 

It also lacks high-quality manganese 
ore, an essential in steel-making. 
Friendly Canada is a valuable ally of 
the United States because it is the 
number one producer of nickel in the 
world, and it mines much copper for 
American uses. In addition, it pro- 
duces uranium, basic in atomic en- 
ergy. 

In times of war, many of the com- 
mon metals, such as ordinary steel, 
become strategic because of the quanti- 
ties required. America has enough 
high-grade iron ore in the Minnesota 
Mesabi area to last a decade or two, 
and it has widely distributed supplies 
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Among Metals Needed by U.S. 


No Nation Has All Needed Minerals 









of lower grade but usable ore. 

But the manufacture of steel is de- 
pendent upon an ample supply of 
manganese. America now imports 
around 1,500,000 tons of manganese 
ore each year. This is about 90% of 
the manganese used in the iron and 
steel industry. Steel production would 
be badly crippled by enemy-blocked 
ocean shipping lanes. 

Important as ordinary steel is in a 
thousand war applications, modern 
war weapons would, be impossible 
without some of the newer special 
steel alloys. The heat-resisting steels 
developed for jet engines, and hard 
steels for armor plate and cutting 
tools, require relatively rare metals 
which the United States does not pro- 
duce at all or only in small quanti- 
ties. Included are tungsten, chromium, 
cobalt, columbium, tantalum, van- 
adium and others. 


Manganese used in the American 
iron and steel industry was obtained 
largely from Russia before World 
War II. Now very little comes from 
that source, thanks to a Moscow de- 
cision. India today is the principal 
source. It is a “long-haul” from that 
country to the United States, even by 
way of the Mediterranean. It would 
be nearly twice as long a haul if 
enemy action blocked the Suez Canal, 
or the Red Sea or the Mediterranean. 

The Union of South Africa and the 
African Gold Coast are also important 
sources of manganese for America at 
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the present time. These three sources 
together supply about 70% of Amer- 
ica’s needs. Mexico, Cuba and Brazil 
supply most of the rest, except for the 
10% produced at home. 

How well the Soviet Union is sup- 
plied with metals ready for use is not 
known, but it is known that Russia 
has plenty of metals, and other stra- 
tegic minerals, underground. Amer- 
ican geologists have quite full infor- 
mation relative to Russia’s mineral 
resources prior to the days of the Iron 
Curtain. They know enough of Rus- 
sian geology to evaluate the reported 
ore discoveries that now leak through 


the curtain. 


It is also well known that Russia 
has made astonishing progress in the 
mining industry during the past 25 
years. Russia’s basic weakness in 
metals is not due to a lack of mineral 
deposits, but due to a lack of capacity 
to convert minerals as mined into re- 
fined products. 


Russia has available deposits of iron 
ore in the Urals, and particularly ex- 
tensive reserves in the Ukraine. Near 
the Ukrainian iron deposits are ex- 
tensive reserves of manganese and 
limestone, two essentials in the iron 
and steel industry. Near by also is 
hydroelectric power for manufacturing 
purposes. 


Russia controls bauxite production 
in Hungary, the clay used to obtain 
aluminum. The Soviets gained control 
of Arctic nickel mines as a result of 
the past war. Chinese tin and tung- 
sten are now being shipped to Russia 
instead of the United States, according 
to reports. Both metals are badly 
needed here. 


Men in a position to know declare 
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that the Soviet Union has a consider- 
able supply of copper and is obtaining 
chromium in ample quantities. Alum- 
inum and magnesium production is 
on the increase. Steel production has 
grown from 18,000,000 metric tons in 
1940 to 26,000,000 tons in 1950. 


This means that the Soviets now 
are producing about one-third the 
amount of steel produced in the 
United States. Lack of manganese 
cannot trouble the Russian iron and 
steel industry. The Soviet Union is 
the only major steel-producing nation 
with plenty of manganese within it- 
self for its steel industry. 

Among common metals of which 
America faces a shortage in domestic 
production are copper, lead, zinc, tin, 
aluminum, chromite, nickel and mer 
cury. Canada can meet the principal 
needs for nickel and help in meeting 
the needs of copper. Chile has one of 
the largest copper mines in the world 
and shipping from Chile to the United 
States might escape enemy interrup- 
tion. Bolivia can provide this country 
with considerable tin ore but not 
enough to prevent a real shortage. 
Tin is essential in many alloys. It is 
not just a plating metal for so-called 
tin cans for food preservation. 


Most of American aluminum, a 
metal now with thousands of applica- 
tions but most essential in aviation, is 
made from imported bauxite. Lower 
grade bauxite is available within the 
country. Steps are being taken to 
bring it into use, particularly Arkan- 
sas deposits. 


America’s great job today in metal 
production is to develop economical 
methods of reducing low grade ores 
because high grade deposits are facing 
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exhaustion. Also important are eco- 
nomical methods of obtaining plenti- 
ful but now little-used metals, such as 
titanium, which might replace or 
supplement metals facing a shortage. 
If, for example, a cheap method of 





producing aluminum from domestic 
clays could be developed, the product 
could be used in many applications, 
ranging from electric wiring, to re- 
place copper, to use in certain struc- 
tures to replace steel. 


Plastics Have Own Defense Uses 


> Wipe-spreap hopes that plastic ma- 
terials be available to replace strategic 
metals in civilian products were 
blasted recently by C. W. Blount, vice- 
president of Bakelite Company, a 
long-time manufacturer of plastics. 


Reports offering promise of replac- 
ing metals with plastic materials have 
come to our attention, he said. These 
reports have given the erroneous im- 
pression that plastic materials are 
available in quantity with no real es- 
tablished uses of their own that are 
vital, and that therefore supplies of 
them can be drawn upon immediately. 


The two most likely plastics for re- 
placing metal in any type of construc- 
tion are phenolic laminates and a type 
of glass laminate employing a plastic 
resin known as styrene polyester, he 
stated. 


Phenolic laminate materials are lim- 
ited by the allocation of phenolic resin. 
Suppliers cannot produce enough be- 


cause of shortage of raw material. The 
uses of these products are for such es- 
sential items as silent timing gears for 
automobiles, various types of electrical 
insulators to assure availability of elec- 
tric power and numerous similar ap- 
plications. 

Projected war demands for the sec- 
ond of these materials, styrene poly- 
ester for glass laminates, have been 
such that current faciljties for produc- 
ing the glass fibers are being expanded 
several fold. Requirements of these 
products for landing craft, radomes, 
and many classified war items are such 
that the industry cannot under any 
conditions hope to manufacture suf- 
ficient quantities with the raw mater- 
ials available. 

Both of these plastics involve resins 
which are made all or in part from 
benzol. Any expansion of availability 
would force a decrease in the amount 
of benzol for the production of syn- 
thetic rubber. 


Cobalt Fattens Hogs Faster 


> Cosatt, the mystery mineral of 
better nutrition, has been shown re- 
cently to produce the same speed-up 
in the fattening of hogs as has been 
found in sheep and cattle. 
Significant because swine have a dif- 
ferent stomach system from ruminant 
animals such as cows and sheep, ex- 
periments at North Dakota Agricul- 
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tural College have furnished a new 
link between cobalt and vitamin B-12. 


Although it is not yet known how 
cobalt functions in the body, it is pos 
sible that the metal is used by bacteria 
in the intestines to make vitamin B-12, 
which in turn boosts the processes of 
growth. 


CHEMISTRY 








The 
h es- 
s for 
‘rical 
elec- 


r ap- 


: sec- 
poly- 
been 
»duc- 
nded 
these 
ymes, 
such 
any 
suf- 
\ater- 


esins 
from 
bility 
jount 
syn 


new 
B-12. 
how 
; pos 
cteria 
B-12, 


es of 


Steam Plants Could Switch 
From Coal to Waste Gases 


Multi-Fuel Burners 


> Eourppine boilers of industrial 
steam generating equipment with 
multi-fuel burners has been recom- 
mended to the American Society of 
Mechanical Engineers as an essential 
step to meet emergencies resulting in 
fuel shortages due to international 
situations or domestic strikes. Such 
burners can be switched from one fuel 
to another. 

The installation of multi-fuel burn- 
ers capable of burning any fuel, solid, 
liquid or gaseous, either alone or in 
combination, would make manufactur- 
ing units served by such equipment 
practically independent of the effects 
of strikes, or shortages caused by a 
state of national emergency or war, it 
was declared by William H. Decker, 
Sinclair Refining Co., East Chicago, 
Ind. 

In addition to coal, oil and gas, a 
number of waste or by-products fuels 
produced from manufacturing pro- 
cesses can be used in multi-fuel burn- 
ers. Included among such by-products 
are petroleum pitch, petroleum coke, 
asphalt, tar, acid sludge, coke oven 
gas, refinery and natural dump gases. 

In the utilization of waste fuels per- 
haps the greatest difficulty encounter- 
ed is that the supply is often subject 
to wide variation over relatively short 
time periods. The successful burning 
of these fuels therefore depends upon 
the ability of the installed units to 
compensate automatically for chang- 
ing fuel quantities without upsetting 
either steam, or power production, or 


Apri. 1951 


both with a minimum of operating at- 
tention. 


Power Plant Fuels 


> Power pLanr boilers and fuel burn 
ing equipment needed today must be 
able to use a greater diversity of fuels 
and fuel quality than those of the past, 
the American Society of Mechanical 
Engineers was told recently by P. R. 
Loughin of the Babcock and Wilcox 
Company, New York City. 

There has been a general lowering 
of quality of raw coal in recent years 
along with an increase in cost, he said. 
Because of increased consumption of 
imported heavy oils and the blending 
done at refineries, it is not often pos- 
sible to count on receiving a given 
quality of fuel oil over an extended 
period. 

Sulfur, moisture and ash contents of 
the fuel, and ash fusion temperatures 
are the most important fuel character- 
istics. Moisture is an important factor 
in the design of equipment for it af- 
fects storage, handling, ignition, furn- 
ace temperatures, corrosion and efh- 
ciency. 

Ash fusing temperatures vary con- 
siderably with the atmospheric condi- 
tions under which they exist. Most coal 
ashes have been found to have higher 
fusing temperatures in oxidizing than 
in reducing atmospheres. Many oil 
ashes react oppositely. The fusing 
temperatures are lower in an oxidizing 
atmosphere than in a reducing atmos- 


phere. 
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Boilers designed to handle different 
types of fuels require that proper pro- 
visions be made in the design stage. 
Efficiency will be affected by the con- 
stituents of the fuels. Unburned com- 
bustible losses are an important factor 
that must be considered. 


Gas From Coal in England 


> THE propucTion of water gas for 
household purposes from what is now 
waste coal looks promising as a result 
of experimental work under way in 
England, and the gas is expected to be 
of assistance in solving the present 
fuel problem. 

The British Fuel Research Station, 
Greenwich, has an experimental plant 
in operation on the conversion of coal- 
washery slurry, a fine dirty coal, into 
water gas. This gas is the principal 
kind used in England for domestic 


purposes. Valuable chemical products 
are promised as by-produc:s. 

At present English water-gas is pro 
duced from high-grade coke at a rela- 
tively high cost. It is estimated that the 
new process, if successful, would re- 
duce the cost of gas production by 
50% and, at the same time, release 
considerably over a million tons of 
coke annually for industrial and do- 
mestic purposes. 

The difficulty of using finely divided 
fuels hitherto has been caused by their 
tendency to pack so tightly by their 
own weight as to become virtually 
solid. In the new British process, a 
“fluid bed” technique is employed. In 
this process, steam is blown in from 
below at a pressure which keeps the 
fine dust in suspensien, and enables 
the steam to react with each particle of 
coal. 


New Non-Scaling Evaporator 


> ApproxiMATELy 30 gallons of dis- 
tilled water are produced from sea 
water with one pound of fuel in new 
distillation equipment of the compres- 
sor type-developed at the U.S. Army 
Engineer Research and Development 
Laboratories, Fort Belvoir, Va. It is 
for use by military men in areas where 
no fresh water is available but where 
the quantity required is not great. 


This equipment is a version of ap- 
paratus developed during World War 
II that produced an equal amount of 
distilled water with a given amount of 
fuel. But the old apparatus was not 
satisfactory because scale from the salt 
water formed in the tubes of the evap- 
orator, necessitating frequent shut- 
downs for cleaning. 
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The improved equipment, devel- 
oped as a result of basic research at the 
University of California sponsored by 
the Engineer Corps, provides a surface 
outside the evaporator which collects 
much of the scale-causing salts before 
they get inside. 

A device called a contact stabilizer 
is used. It consists of a metal shell con- 
taining sand, limestone or other ma- 
terial through which brine from the 
evaporator is circulated by upward 
flow at a rate many times that of the 
sea water entering the evaporator. 

The larger the surface of contact 
material provided, the greater the con- 
trol against scale formation. Scak 
forming within the evaporator has 
been reduced to five per cent of that 
formed without the control. 





CHEMISTRY 





by 


ducts 


pro 
rela- 
it the 
d re- 
n by 
‘lease 
is of 
1 do- 


vided 
their 
their 
ually 


d. In 
from 
s the 
ables 
cle of 


level- 
it the 
d by 
irface 
llects 
efore 


ilizer 
| con- 
| ma 
a the 
ward 
ff the 
iT. 
ntact 
+ con 
Scalk 
has 
that 


Wood Displays Range of Qualities 
Excelled by Few Other Materials 


Useful Woods of the Tropics 


by Georce A. GARRATT 


Dean of the Yale University School of Forestry. 


Presented on the Adventures in 
Science program, with Watson Davis, 
Director of Science Service, over the 
Columbia Broadcasting System. 


> For THOsE unfamiliar with the pro- 
perties exhibited by various kinds of 
wood, an introduction to the diversity 
of this material may be helpful. Vary- 
ing in weight from less than 6 lb. per 
cu. ft. for Balsa to more than 75 |b. 
per cu. ft. for Lignum-vitae, in dur- 
ability from kinds that decompose 
within a few weeks in contact with 
soil or other sources of moisture to 
others that endure for hundreds of 
years under similar conditions, and in 
working characteristics from soft, 
easily-carved White Pine to dense, 
mineral-containing Manbarklak, so re- 
fractory that it dulls ordinary wood- 
working tools within a few minutes, 
wood displays a range of properties 
that is excelled by few other products 
of nature or industry. 


To a great extent, the users of wood 
are still bound by tradition to favor 
certain kinds, or species, for numerous 
specific applications. The original se- 
lection of many of these woods for 
particular uses was undoubtedly the 
result of a process of trial and error, 
the success of which is best indicated 
by the degree to which they have met 
the requirements of service over the 
years. 
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A few examples will illustrate how 
certain species, because of some out- 
standing property or combination of 
properties, have come to be favored 
among all other available woods for 
specific uses. White Ash is the favor- 
ite wood used in baseball bats because 
of its high degree of shock resistance; 
Dogwood is used for shuttles in tex- 
tile weaving as a result of its hardness 
and smooth- wearing qualities; White 
Pine is favored by pattern makers be- 
cause of its ease of working; Mahog- 
any is used for highest quality boat 
planking because of its dimensional 
stability; Spruce for piano sounding 
boards due to its resonance; and 
Greenheart for marine construction on 
the basis of its reputation for resist- 
ance to attack by marine borers. 

In contrast to such specialized ap- 
plications, the general versatility of 
other woods permits considerable lati- 
tude in their use. When such factors 
as supply and availability are also fav- 
able, woods of moderate strength. 
moderate to high durability, and good 
fastening characteristics are commonly 
employed for a wide range of general 
construction uses, as well as for such 
products as poles, piling, and cross 
ties. 

The concentrated demand for a lim- 
ited number of favored woods has led 
to a growing scarcity of the more fam- 
iliar domestic and imported species 
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and to an increasing difficulty in ob- 
taining supplies of lumber, veneer, and 
other wood products, particularly in 
the higher grades of hardwoods. 

A great deal of technical data has 
been accumulated on the properties of 
domestic woods. Information is avail- 
able to permit direct comparison of 
readily obtainable but little-used woods 
with those that are traditionally more 
favored. In this way, the adaptability 
of the former to structural and indus- 
trial uses may be determined. But 
many of the use requirements for 
wood remain unsatisfied by the rela- 
tively limited group of available do- 
mestic species. Of approximately 800 
tree species native to the United States, 
only about 90 attain such size and 
quality as to be considered commer- 
cially important. 

The extensive forests of the Tropics 
comprise the largest and, from the 
standpoint of their composition and 
diversity, the most complex stands of 
timber in the world. They contain a 
large number of timber species that ap- 
pear to possess desirable properties, 
but adequate technical data are avail- 
able for very few of them. It is con- 
servatively estimated that the forests 
of Central and South America alone 
include over 10,000 tree species. The 
known general characteristics of cer- 
tain of these tropical woods indicate 
that they may be superior in many 
respects to the woods now used in this 
country for many special purposes. 


The School of Forestry at Yale Uni- 
versity has been actively engaged in re- 
search in the field of tropical woods 
for more than 25 years, during which 
time it has built up a collection that 
now contains over 45,000 specimens of 
wood, mostly tropical in origin. More 
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than 12,000 individual species are in- 
cluded. At various times in the past 
certain of these woods or groups of 
woods have been subjected to mechan- 
ical and physical tests, but most of the 
previous scientific work has been con- 
cerned with studying the anatomy, or 
structure, of these woods as a basis for 
their identification and classification in 
the plant kingdom. Two years ago the 
scope of these activities was expanded 
in response to the growing need for 
technical data relating to the proper- 
ties of tropical woods and their in- 
dustrial application. Under the spon- 
sorship of the Navy Department, 
through the Office of Naval Research 
and the Bureau of Ships, studies were 
initiated to determine the basic prop- 
erties of a selected group of tropical 
American timbers and to evaluate each 
species with regard to its potentialities 
for specific types of use. 


In this study, direct comparisons are 
made with well-known species of 
proved serviceability. Although im- 
mediate large-scale commercial ac- 
ceptance is not anticipated on the basis 
of these tests, this information should 
serve to arouse the interest of potential 
producers and consumers and to stim- 
ulate further tests and trials to demon- 
strate the performance of the wood 
in actual use. 

The scope of the Yale study includes 
determination of the mechanical prop- 
erties of each wood in bending, com- 
pression, shear, hardness, toughness, 
and resistance to splitting. Other tests 
include determination of density, 
shrinkage, decay resistance, rate of 
moisture absorption, resistance to 
weathering, and the characteristics of 
the wood in relation to paint-holding, 
seasoning, machining, gluing, and 
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steam-bending. Through arrangement 
with the William F. Clapp Laboratory 
of Duxbury, Mass., certain of these 
woods are being subjected to exposure 
in salt water to determine their re- 
sistance to marine-borer attack. Other 
tests are being conducted at the New 
York Naval Shipyard to determine re- 
sistance to fire and to abrasion. 

In a symposium on wood held in 
Washington recently under the spon- 
sorship of the National Research 
Council and the Office of Naval 
Research, a report was presented 
covering the results of the first two 
years of work on this subject. The 
properties of 25 Tropical American 
woods are covered in detail in this 
report. 


Mechanical Properties 
Although the density of wood is a 


general criterion of its strength, with 
the denser woods showing superior 
mechanical properties, all woods are 
not equally efficient in their mechan- 
ical performance. 

The 25 woods covered in the cur- 
rent report range in density from 
Bulletwood of northern South Amer- 
ica and the West Indies, with an air- 
dry weight of 66 pounds per cubic 
foot, to Primavera of Mexico and Cen- 
tral America, weighing only 29 pounds 
per cubic foot when air dry. Whereas 
Bulletwood is only 40 per cent heavier 
than our native White Oak, its bend- 
ing strength, stiffness, and hardness 
are more than twice that of the oak. 
The low density Primavera, on the 
other hand, more nearly approaches 
the properties of Mahogany. 


Dimensional Stability 


It has long been recognized, as a 
general rule, that the favorable low 
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shrinkage properties of wood are 
associated with a correspondingly 
low density. A notable exception 
to this general relationship among 
domestic woods is Black Locust, 
which has shrinkage values compar- 
able to the lighter hardwoods in spite 
of its relatively high density. Since 
other desirable properties, including 
abrasion resistance, high strength, cer- 
tain machining characteristics, and 
ability to hold mechanical fastenings, 
are associated with high density, the 
user interested in woods with marked 
dimensional stability is often confront- 
ed with the problem of compromising 
between the ideal wood in these other 
respects and that which may be expect- 
ed to give satisfactory performance 
from the standpoint of low shrinkage. 

The present investigation indicates 
that most of the tropical woods are 
characterized by lower shrinkage 
values than temperate-zone hardwoods 
of comparable density. Even the ex- 
tremely dense tropical woods show 
appreciably less shrinkage than is com- 
monly displayed by domestic woods 
only three-fourths as heavy. Mahogany 
and Teak are widely recognized for 
their dimensional stability, but a num- 
ber of the medium and lower density 
woods studied, such as Frijolillo of 
Central America, Laurel Blanco of 
Honduras, Yellow Sanders of the 
West Indies, Roble Blanco of Central 
and South America, and Primavera 
of Mexico and Central America, ap- 
proach Teak and Mahogany in this 
respect. 


Decay Resistance 
Decay-resistance tests are conducted 
on small blocks of wood that are sub- 
jected to attack by pure cultures of 
wood-destroying fungi under control- 
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led conditions. Specimens are removed 
after a 4-month interval and the de- 
teriorating effect of decay is measured 
by the loss in weight of the blocks 
during the test period. North Ameri- 
can woods of known decay resistance 
are exposed to the same tests, to per- 
mit direct comparison with the trop- 
ical species. 

Since the serviceability of wood in 
many applications involving exposure 
to moisture is limited by decay, or 
rotting, of the material, knowledge of 
decay resistance is of great practical 
value. The majority of the woods 
tested have shown good resistance to 
this form of deterioration and several 
species, including both low-density and 
high-density woods, are rated as very 
resistant, or durable. Among these is 
Guayacan, occurring throughout Cen- 
tral America, timbers of which have 
been reported still sound after 300 
years exposure in Panama. 


Use Classification 


One of the primary objectives of the 
study of the properties of tropical tim- 
bers is to establish a sound basis for 
the evaluation of these woods from the 
standpoint of their potential uses. 


Boatbuilding. Uses for wood in boat- 
building are varied, including decking, 
planking, frames, keels, and numer- 
ous other specific components. The 
characteristics desired in a decking 
wood are particularly exacting and in- 
clude freedom from warp, low shrink- 
age, hardness, abrasion resistance, and 
good weathering characteristics. Bur- 
ma Teak is recognized as meeting 
these requirements to a high degree. 
Several species included in this study 
possess characteristics that indicate 
suitability for decking. Among these 
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are Angelique from Surinam, Cour- 
baril which is a common tree through- 
out much of its range extending from 
Mexico to Bolivia, and Tatajuba from 
Brazil. 

Exterior Use. Perhaps the principal 
characteristic to be considered in de- 
termining the suitability of a wood 
for exterior use is its ability to with- 
stand weathering, the term applied to 
the wearing away and ultimate dis- 
integration of the surface layers of 
unprotected wood on continual expos- 
ure to the elements. This resistance to 
weathering involves such factors as 
low shrinkage and swelling and either 
low moisture absorption or, at the op- 
posite extreme, a high degree of 
permeability from the standpoint of 
both moisture absorption and _ loss. 
Mahogany, White Pine, and Western 
Red Cedar exemplify woods that are 
adapted to exterior use. Among the 
investigated tropical woods showing 
suitability for this type of use are 
Cedro Granadino, a type of Spanish 
Cedar found in Panama; Guayacan, 
a verv dense wood of Central America; 
and Teak and Mahogany which were 
obtained from 20-year old plantations 
on abandoned banana lands in Hon- 
duras. 

Marine Piling 

In addition to the characteristics 
required of wood for use in durable 
land structures, marine construction 
in salt water requires resistance to at- 
tack by wood-boring animals, known 
as marine borers. Greenheart from 
British Guiana is probably the best 
known of the marine construction 
timbers. Studies of the marine-borer 
resistance of several species of tropical 
woods included in this project have 
been started at Kure Beach, North 
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Carolina, under the supervision of the 
W. F. Clapp Laboratory. Although it 
is still too early to draw conclusions 
from these experiments, other studies 
of longer duration have shown that 
several of these woods are superior to 
Greenheart in marine-borer resistance, 
at least under certain conditions. 
Angelique of Surinam has been re- 
ported as showing no particular dam- 
age after 15 years of exposure to borer 
attack in the Panama Canal Zone. 
Black Kakeralli of British Guiana re- 
mained perfectly sound after the first 
six months of exposure at Kure Beach, 





although White Oak, Hemlock, and 
Douglas Fir were completely destroy- 
ed. This tropical species is very closely 
related to the Manbarklak of Surinam, 
which was found in perfect condition 
after 17 years of service in the Saram- 
acea Canal, Surinam, although Green- 
heart was completely riddled in less 
than a year in the same waters. 

These indicated uses, of course, rep- 
resent only a few of the numerous 
ways in which wood is employed and 
for which the tests being conducted at 
Yale are intended to provide an eval- 
uation. 


Lignin Riva ls Cellulose 


> Ont or of the two major consti- 
tuents of wood, lignin, promises to be- 
come as valuable as the other material, 
cellulose or wood pulp, now widely 
used in industry. 

Two University of Washington 
scientists have developed a new pro- 
cess for separating the lignin from the 
other parts of the wood and convert- 
ing it into a complex material that can 
be used as an adhesive, a plastic and 
a source of organic chemicals. 

Triethylene glycol is used as a solv- 
ent in the method developed by Bror 


Grondal, forestry professor, and Piotr 
Zenczak, research assistant. Acid and 
alkali solutions are now used to sep- 
arate out the lignin, which is a 
troublesome waste material of pulp 
mills. Instead of being dumped into 
streams and rivers to cause pollution, 
or being burned to get rid of it, lignin 
complex will become valuable chem- 
ical raw material. 

Since lignin makes up half of wood, 
an industrial use for it might double 
the value of wood pulp. Practical pilot 
plant tests are underway. 


Carbon and Silicones Combine 


> New cuemicats which will un- 
doubtedly provide useful materials of 
a kind not available today are fore- 
shadowed in a communication from 
the Whitmore Laboratory of the Penn- 
sylvania State College. 

Related to the important silicone 
compounds, the new substances com- 
bine these materials with the older 
type carbon compounds in a newly dis- 
covered process. This reaction, which 
makes possible the synthesis of a 
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large number of hitherto unavailable 
new-type organosiloxanes, is an- 
nounced by L. H. Sommer, N. S. 
Marans, G. M. Goldberg, J. Rockett 
and R. P. Pioch of the college. 
Combination of carbon with silicon 
by treating trimethylsilyl wth sulfuric 
acid provides the starting point for the 
new materials. Carbon and silicon 
each form a large number of com- 
pounds, but have not hitherto been 
easy to combine with each other. 
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Spectra Tell Many Things 
About Chemistry of Universe 


Stellar Spectra Disclose New Star 


by Martua G. Morrow 


> Lines of the spectrum, which reveal 
the same chemical elements in the 
suns of other solar systems, enormous 
distances away from our planet, can 
also give much other information 
about their luminous sources. This as- 
tronomical fact appears dramatically in 
the two accompanying matched photo- 
graphs of spectra from the same star. 

A faint star in the Big Bear, known 
for over a century to be double, has 
been found to be three stars. The dis- 
covery was made by Dr. R. M. Petrie 
of the Dominion Astrophysical Ob- 
servatory, Victoria, B.C. 

Of the seventh magnitude, star H. 
D. 100018 can be spotted with a pair 
of binoculars. In these spring evenings, 
it is high in the north above the bowl 
of the Big Dipper. By using a power- 
ful telescope, it can probably be seen 
as two stars very close together, al- 
though in reality they are about 2,500 
million miles apart. 

The third, faint companion of this 
pair cannot be seen, even with a pow- 
erful telescope. Astronomers now 
know of its existence, but it has never 
been seen even by them. The blinding 
light of its companions keeps us from 
spotting it. 

Dr. Petrie found that three stars are 
involved in this stellar team by fan- 
ning out the star’s light into its rain- 
bow colors. Sometimes the spectral 
lines are single, sometimes double and 
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occasionally they appear triple. The 
third line is evidence of a third com- 
ponent of the team. 


The stars of the close pair are both 
believed to be somewhat brighter and 
hotter than our sun. When they are 
crossing our line of sight and their vel- 
ocities are the same as that of the dis- 
tant companion, all three spectra are 
superposed and single lines are pro- 
duced. But when one star of the close 
pair is approaching us, the other re- 
ceding from us with théir maximum 
speed and the third is seen in the back- 
ground, then astronomers see triple 
lines in the star’s fanned-out light. 


Discovery of the third member of 
this star team occurred when Dr. 
Petrie luckily was studying it just at 
the time the two close stars were fav- 
orably situated for observation. 


Some 25 years ago this star was dis- 
covered to have not single but double 
spectral lines by Drs. Walter S. 
Adams, Alfred H. Joy and R. F. San- 
ford of Mount Wilson Observatory. At 
the time of their study apparently the 
spectral lines of one star of the close 
pair were not separated from those of 
its distant companion. Thus several 
decades passed before Dr. Petrie pho- 
tographed the star’s fanned-out light 
at the very time when all three were 
visible and could be separated with a 
powerful spectrograph. 


These stars are roughly 1,500 mil- 
million million miles away. In 1925 
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> WHEN THE Stars of the close pair of Triple Star H. D. 100018 are approach- 
ing us and receding at maximum speed, the spectrum lines appear triple, as 
shown in the upper spectrum. When they are crossing the line of sight and 
their velocities are the same as that of the distant companion, so that all three 
spectra are superposed, the single lines shown in the lower spectrum are seen. 


the two visible stars appeared as far 
apart as they will ever get as seen from 
the earth. They are now closer to- 
gether and in 1968 will reach their 
minimum separation. 


The brighter of the two stars seen 
with a telescope is the double one, 
composed of one star about as bright 
as its distant companion and another 
only about half as luminous. The close 
pair are some ten million miles apart 
and they revolve around each other in 
about a week, Dr. Petrie calculates. 
These two together circle around their 
distant companion every 84 years or 
sO. 


“Here at the Observatory, the star 
always appears as a single object upon 
the slit-head of the spectrograph,” Dr. 
Petrie states, “so the light of all three 
stars is always recorded in the spectro- 
gram. The simultaneous appearance of 
three sets of spectral lines, together 
with the determined elements of the 
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visual orbit will, in time, allow us to 
derive accurate values of the masses 
and dimensions of the stars and the 
sizes of the orbits.” 


One Sun Line a Mystery 
> THE Last mystery as to the chemical 
composition of the sun’s atmosphere is 
now being pursued by scientists, ac- 
cording to Dr. Walter Orr Roberts, 
astrophysicist of the High Altitude 
Observatory of Harvard University 
and University of Colorado. 

Astronomers are now completely 
confident that every chemical element 
in the sun can be found here on earth, 
even though their form is frequently 
unobtainable on earth except possibly 
in the heart of an atom bomb. There 
is one major line in the spectrum of 
the sun’s atmosphere, however, that 
remains to be identified as some form 
of terrestrial element. 

This unidentified line is bright yel- 
low. It is seen only during an eclipse 
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of the sun, and is not always present 
then. It usually appears when short- 
wave radio broadcasts are suddenly 
and unexpectedly blacked out. 


Positive identification of this line is 
important to understanding the rapid 
movement of gases in the sun’s at- 
mosphere. It would also help explain 
the regions of abnormal temperatures 
in the solar atmosphere. 


The yellow line, instead of being 
sharp, is quite fuzzy at the edges. It 
shows up when prominences, those 
huge clouds of atmospheric gas ex- 
tending high above the sun’s surface, 
can be seen moving at tremendous 
speeds, sometimes up to 300 miles a 
second, 

This line probably represents some 
kind of missing link between prom- 
inences and the sun’s corona or outer 
envelope, Dr. Roberts points out. 


The erratic line was discovered by 
the French astronomer B. Lyot 15 
years ago during a man-made eclipse. 
It has probably never been seen dur- 
ing a natural eclipse, but has been 
noticed and studied with great detail 
with a coronagraph. 


Embarking on an intensive study of 
this yellow line, Dr. Roberts is round- 
ing up all previous observations, a 
large majority of which he made at 
Climax. He is looking for peculiarities 
connected with its appearance. 


The canary-color in the sun’s spec- 
trum may be found to appear sudden- 
ly and fade out gradually. It may be 
seen only when there is extreme activ- 
ity such as prominences and sunspots 
on that portion of the sun. It may 
even be a clue to regions of abnormal- 
ly low temperature in the sun’s cor- 
ona. Astronomers may discover that 
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when this special yellow hue appears 
in the sun’s spectrum, the “forbidden” 
red line becomes most intense. What- 
ever the findings, interpretation would 
be necessary. 


For decades, the bright red and 
green lines in the sun were believed 
due to a mysterious element, named 
“coronium,” present in the sun but 
unknown here on earth. Then less 
than a dozen years ago the distinguish- 
ed Swedish astronomer, Bengt Edlen, 
succeeded in identifying these lines as 
due to gaseous iron, nickel and silicon 
raised to such high temperatures that 
they were stripped of about half their 
electrons. 


The unidentified yellow line, found 
quite near the yellow sodium line, has 
tentatively been identified as calcium 
stripped of many electrons. But this 
places the temperature much too high 
for the gases causing this line to be 
connected with a prominence, Dr. 
Roberts complains. So search for an- 
other element which would cause the 
yellow line at the temperature known 
to exist in prominences is under way. 


Elements in Cosmic Rays 

> Tue cosmic ray thinking of scien- 
tists will have to be changed again in 
the light of new observations revealed 
to the Royal Institution of London by 
Prof. C. F. Powell, F. R. S., of the 
H. H. Wills Physical Laboratory of 
Bristol University. 

Prof. Powell disclosed that Univer- 
sity of Bristol physicists, Drs. A. D. 
Dainton, D. W. Kent, and P. H. 
Fowler, have recently analyzed the 
mass spectrum composition of the 
cosmic rays bombarding the earth at 
a height of 95,000 feet. They found 
that, contrary to previous reports, the 
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particles of the lighter elements, lith- 
ium, beryllium and boron, are present 
in vast excess of their known existence 
in the universe. 


This is interpreted to mean that the 
cosmic rays reaching the earth are not 
representative of conditions at their 
points of origin and that the nuclei of 
the heavier elements have been in col- 
lision in their journey through space. 
These collisions cause the splitting of 
the heavy nuclei into smaller particles. 
As a result the lighter nuclei are found 
in such preponderance by the time the 
cosmic rays reach the earth’s upper 
atmosphere. 

Prof. Powell believes this new in- 
formation may lead scientists back to 
an earlier theory of two pioneer Amer- 
ican cosmic ray physicists, Dr. Ber- 
nard Peters and the late Dr. H. L. 
Bradt. This early theory proposed that 
the matter which is shot earthward to 
produce the cosmic radiation is in- 


Beryl Colors 


> Tue cotor of beryl, from the high- 
ly prized emerald to orange-yellow 
and sapphire-blue, is connected with 
crystal distortion in the mineral and 
not its chemical content. So reports 
Dr. Bibhuti Mukherjee, of the Fuel 
Research Institute at Dhanbad in the 
Indian province of Bihar. 

Chromium and scandium have been 
considered the sources of the color of 
emeralds and of less precious beryls. 
But emeralds lose their chromium 


when ignited, while retaining their 
color. 
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itially composed entirely of the heav- 
ier elements, possibly iron and nickel; 
and that the lighter nuclei, particular- 
ly those of hydrogen and helium, arise 
through the fragmentation of the 
heavy nuclei in collisions with inter- 
stellar hydrogen. 


Iron and nickel are suggested as the 
parent elements of cosmic radiation 
because they are the heaviest elements 
so far observed shooting earthward out 
of space. 

Prof. Powell points out the urgent 
necessity for gathering further cosmic 
ray information at heights in excess of 
100,000 feet to get away from the in- 
terference of the molecules in the 
earth’s atmosphere. Even at 90,000 
feet the atmosphere is still sufficiently 
dense to exert a pressure of almost 
one-quarter pound per square inch. 

At 120,000 feet the atmospheric 
pressure would be reduced to about 
one-fifteenth pound per square inch. 


Not Chemical 


Dr. Mukherjee has analyzed spectro- 
graphically seven Indian beryls, pale 
red, orange-yellow, apple-green pale 
greenish-blue, sapphire blue, pale blue 
and bluish-white. He found only a 
trace of scandium in only one of the 
samples. 

Impurities as well as crystal distor- 
tion might cause the different colors. 
Dr. Mukherjee does not consider this 
likely, however, because after long ex- 
posure to X-rays, pale blue beryl can 
be changed to light green and white 
beryl to pale brown. 
































For the Home Lab 


by Burton L. Hawk 


> CarFEINE belongs to a group of com- 
pounds known as the “methylated 
xanthines”. Theophylline, theobrom- 
ine, and caffeine are the most com- 
mon compounds of the group found 
in nature. Of course, caffeine is the 
best known because of its presence in 
coffee, tea, and in certain cola bever- 
ages. Theobromine is found in cacao 
beans from which cocoa and chocolate 
are obtained. Theophylline occurs in 
tea. 


All three compounds are diuretics, 
that is, they tend to increase the pro- 
duction and discharge of urine. Per- 
haps you have been aware of this 
property after drinking several cups of 
strong coffee or tea. In addition, caf- 
feine is also a heart stimulant, causing 
muscular contraction and lessening 
fatigue. Actually there is some truth 
to the popular belief that coffee keeps 
one awake. On the other hand, large 
quantities will have the opposite effect, 
causing nervous and muscular irrit- 
ability. An average cup of coffee con- 
tains from 1% to 3 grains of caffeine. 

In the home lab, caffeine is most 
easily obtained from tea, in which it is 
present to the extent of 14 to 3 per 
cent. 


Place 8 grams of tea leaves in 400 
cc. of water in a large flask. Boil the 
solution for at least 15 minutes; then 
filter off the leaves. This is quite a 
strong brew of tea, and in addition 
to caffeine it contains a considerable 
quantity of tannic acid. You can prove 
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Caffeine 
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the existence of the latter by pouring 
a few drops of the tea into a solution 
of ferric chloride (or ferric ammonium 
sulfate). A dark bluish-black precip- 


itate is formed. 


However, we are not interested in 
the tannic acid and our problem now 
is to get rid of it. To do so, add a sol- 
ution of lead acetate to the tea. Add 
in small quantities and continue add- 
ing until no further precipitation oc- 
curs. Then filter. Evaporate the fil- 
trate to about 25 cc. If the solution be- 
comes cloudy, filter again. 


Now we have a solution of caffeine 
and our next problem is to separate 
it from that solution. This can be ac- 
complished by the addition of 20 cc. 
of chloroform. Caffeine is more read- 
ily soluble in chloroform than in 
water. Shake the solution and allow 
to stand. When the layers separate, 
carefully pour off the aqueous layer. 
Pour the chloroform layer into an 
evaporating dish and set in a warm 
place. Upon evaporation of the chlor- 
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oform, white silky crystals of caffeine 





remain. 

To determine whether the residue is 
actually caffeine, we shall apply a few 
simple tests. 

Add a few crystals of potassium fer- 
ricyanide to dilute nitric acid. Add 
this to a small quantity of an aqueous 
solution of caffeine. Heat to boiling. 
The presence of caffeine is indicated 
by the formation of a dark blue pre- 
cipitate (Prussian blue). 

The murexide reaction is a common 
test for caffeine. Place a few small 
crystals of caffeine in an evaporating 
dish and add 1 cc of concentrated 
nitric acid. Stir with a glass rod, and 
evaporate the solution to dryness by 
warming gently. Allow to cool. The 
residue should be yellow. If a few 
drops of ammonia be added, a purple- 


red color develops. 


Caffeine can be obtained from 
theobromine by treating its silver salt 
with methyl iodide. It is also obtain- 
able from uric acid. By complete 
methylation, uric acid is converted to 
1,3,7,9-tetramethyluric acid which in 
turn is demethylated by heating with 
phosphorus oxychloride to form 1,3,7- 
trimethyl-8-chloroxanthine. This is re- 
duced to caffeine with hydriodic acid. 
Now you know why we recommend 
extraction of caffeine from tea. 

The habitual use of coffee to stay 
awake in order to do homework is 
not desirable, as this may lead to 
nervous exhaustion. It must be re- 
membered that caffeine is an alkaloid 
and can be habit forming. 

We ask that you excuse us now; we 
must leave to get our cup of coffee. 


New Alloys at Low Temperatures 


> METAL ALLoys previously unknown 
can be made at.extremely low temper- 
atures—down within a few degrees of 
the lowest temperature reached by 
man, near 459.6 degrees below zero on 
the Fahrenheit scale. 

The alloys are made by low temper- 
ature condensation of two metals in 
the gaseous state at the same time, re- 
ports Dr. Rudolf Hilsch, of the Phy- 


sickalisches Institut der Universitat 


Erlangen in Germany. 

Holding the temperatures very low, 
Dr. Hilsch then studies the properties 
of these new metal alloys, particularly 
the point at which they become super- 
conducting. At that temperature, the 
metal seemingly offers no resistance to 
the passage of an electric current. Very 
small amounts of chromium mixed 
with tin reduce the transition point 
considerably, Dr. Hilsch has found. 


New Plastics From Milk Protein 


> Possiste new fibers and plastics 
from the protein part of milk are fore- 
seen by Dr. Thomas L. McMeekin, 
of the Eastern Regional Research Lab- 
oratory, Philadelphia. 

He told the American Chemical 
Society meeting how casein, 80% of 
the protein of milk, had been sep- 
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arated into three distinct materials, 
using electricity. The electrical field 
causes the protein particles to move 
through the water, attracted toward 
the opposite charge, since they have an 
electrical charge. They can be sep- 
arated by the difference in their rate 
of movement. 
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Food and Antibiotics Grown 
From Sources Once Wasted 


British scientist sees new chance to 
tame useful organisms as reports come 
in of waste products utilized for in- 
creasing food supply. 


> Man should tame and breed new 
strains of bacteria and other micro- 
organisms for his own use as he once 
learned to tame wild animals and 
breed new species to help him in his 
farming and daily living. 

We have taken some steps in this 
direction and are starting to take more. 
But we are just at the beginning of 
exploiting the “wild life of the micro- 
biological jungle,’’ Sir Ben Lock- 
speiser, Secretary of Britain’s Depart- 
ment of Scientific and Industrial Re- 
search, believes. 

Our attitude towards bacteria and 
micro-organisms has been much like 
that of our ancestors towards the wild 
beasts of the field. We have been 
afraid of them, since many of them 
mean death and our first instinct is to 
protect ourselves. 

The production of wines and beers 
from sugar solutions using yeast is one 
of man’s earliest and most successful 
tries at harnessing micro-organisms 
to work for him, Sir Ben said. The 
new antibiotics industry is the most 
recent development of this kind. 

Micro-organisms in general are sus- 
ceptible to changes in their food, en- 
vironment and physical treatment, and 
thus they can be domesticated for par- 
ticular purposes. It is this possibility 
of breeding new, “more able and will- 
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Tame Germs For Future Food 


ing workers” that may have a pro 
found effect on our industrial life, Sir 
Ben predicts. 


No Fungus, No Potatoes 

> Tue potatoes in your dinner to- 
night probably would not have grown 
at all without the help of a fungus. 
This possibility has been put forth by 
three scientists who have tried unsuc- 
cessfully to grow potato tubers—the 
fleshy part of the plant that we eat— 
without this fungus. 


G. H. Rieman, D. C. Cooper and 
R. W. Hougas, of the University of 
Wisconsin, tested 16 varieties and 
strains of Wisconsin potatoes as well 
as samples from seven other states. 
The fungus appeared in every potato, 
no matter where or how it was grown. 

Their finding fits in with discover- 
ies that there are foreign micro-organ- 
isms in many plants. An orchid, for 
instance, cannot grow at all without 
first being inoculated with a fungus. 


Farm Waste Grows Drugs 

> Farm waste products are proving 
valuable sources of materials in which 
to grow antibiotic molds, the life-sav- 
ing wonder drugs. 

Farmers are feeding the antibiotics 
grown on these waste product mater- 
ials back to their poultry and swine, 
giving them a diet that makes them 
grow faster, reach market sooner. Feed 
cost to the farmer is thus cut down, 
promising savings in meat cost to the 
housewife. 
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This double stimulus to farm pros- 
perity was reported to the National 
Farm Chemurgic Council by Dr. Wil- 
bur A. Lazier of Chas. Pfizer & Co., 
Brooklyn, N.Y. Terramycin, aueromy- 
cin, penicillin and streptomycin are 
at present widely used for speeding up 
poultry and hog growth. 

Of greatest importance to our econ- 
omy is the saving in animal protein 
requirements of feeds. By combining 
antibiotic and vitamin B-12 supple- 
ments, he stated, all-vegetable pro- 
teins, such as corn, soybeans, or pea- 
nuts, can be used more extensively in 
basal rations. 

There are also opportunities to use 
antibiotics in farm-related operations, 
Dr. Lazier pointed out. Citrus fruit 
needs protection from mold, lumber 
from wood-destroying fungi, and milk 
from spoiling due to micro-organisms. 


New Vitamin Fattens Pigs 


> A vitamin discovered three years 
ago and now extracted from the wastes 
from distilling whiskey will make 
pigs grow faster and fatter, Drs. R. 
J. Cunha and H. D. Wallace of Flori- 
da’s Department of Animal Hus- 
bandry and Nutrition reported to the 
Distillers Feed Research Council at 
Cincinnati recently. 


Supplementing regular hog food 
with vitmain B-13 concentrate in- 
creased the consumption of feed by 
the animals, as well as allowed them 
to utilize their food more effectively. 


Another vitamin, B-12, which is 
vital for animal growth, can be grown 


readily in several kinds of broths con- 
taining distillery byproducts, Dr. Har- 
low H. Hall of the U. S. Department 
of Agriculture Northern Research 
Laboratory, Peoria, Ill., reported. 

Distillers feeds, now being produced 
at a rate of more than a thousand tons 
daily, are used as feed supplements for 
dairy and beef cattle, pigs, poultry, 
fur-bearing animals, horses, mules, 
dogs and fish. They are also used for 
making antibiotics, such as streptomy- 
cin. 


Almond Hulls Fatten Lambs 


PEovat parts of almond hulls and 
barley have been used successfully to 
fatten lambs, it is announced by the 
University of California Agricultural 
Experiment Station. 

_ To be used as livestock feed, the 
almond hulls must be properly dried 
and should be coarsely ground. They 
should never be fed alone, for they 
provide very little protein. Mixed with 
barley and alfalfa hay, however, they 
make a well balanced ration that is 
very palatable. 

Not all almond hulls have the same 
food value. The dried hulls of the soft 
shell variety are more nutritious than 
the hard shell, which are less fleshy 
and furnish very little energy. 

Lambs fed two months on ground 
soft shell almond hulls, barley, and 
alfalfa hay not only made better 
weight gains but gave a higher dressed 
yield when slaughtered than those fed 
on the hard shell hulls in the same 
combination and for the same length 
of time. 


Centrifugal casting of steel is a process in which the molten 
metal is thrown with great force by a rapid whirling motion to- 
ward the rim of a cylindrical object; the process imparts good 


qualities to the steel. 
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Chemists Improve 
Common Materials 


Chemical Patents 


Copies of complete specifications 
may be ordered from the Commission- 
er of Patents, U.S. Patent Office, 
Washington 25, D. C. Order by patent 
number and remit 25 cents for each 
patent, by money order or Patent Of- 
fice coupon, not stamps. 


Sea Water as Irrigant 


> Water suitable for irrigation pur- 
poses is claimed obtainable from the 
salty ocean by a chemical-treatment 
process on which William A. E. Hult 
of San Diego, Calif., received patent 
2,546,071. The product is not suitable 
for household or drinking purposes 
because of the new chemicals formed. 

Sodium chloride, the principal salt 
in sea water, is converted into sodium 
nitrate, which remains in the irriga- 
tion water and adds plant food to the 
soil. Also formed is silver chloride, a 
precipitate easily removed. 

To bring about this chemical action 
in the sea water, silver nitrate is added 
to it in an agitator. Then, to recover 
the silver chloride, the water is passed 
through a “rifle barrel” type sluice 
pipe and into a settling tank from 
which it is drawn to the garden. 

If desired the new water may be 
evaporated so that the sodium nitrate 
may be recovered as a commercial 
product. The silver chloride from the 
sluice pipe and settling tank may be 
refined, and it may have an enhanced 
value because it may contain some of 
the metals in sea water. 
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Improved Aluminum Wire 
>AN ALUMINUM wire for carrying 
electric currents contains a small 
amount of boron to give it a better 
combination of strength and electrical 
conductivity than available in other 
aluminum wire. Patent 2,545,866 was 
awarded for an invention covering the 
improved wire and a process for mak- 
ing it. 

Inventors are Raymond T. Whitzel 
and William E. King, both of Mas- 
sena, N. Y. The patent has been as- 
signed to the Aluminum Company of 
America, Pittsburgh, Pa. 

Aluminum has been used for many 
years for transmitting electric power. 
High purity aluminum is necessarily 
used, and the wire is annealed after 
being drawn to increase its electrical 
conductivity. However, annealing de- 
creases the tensile strength. 

These inventors have found that 
wire of high strength accompanied by 
improved electrical conductivity can 
be obtained by the addition of less 
than one-half percent of boron. The 
boron-containing aluminum can _ be 
cold-worked from the hot rolled rod 
without any annealing or softening 
operation. 

Seeman Magnesium 

> A sTRUCTURAL magnesium alloy has 
exceptionally high strength value, es- 
pecially under compression loads, mak- 
ing it suitable for many applications 


where other magnesium alloys cannot 
be used. 


CHEMISTRY 













—_y = — 


7 hs mh 


ones ss Gu. 





1g 
ill 
er 
-al 
er 
‘as 
he 


rel 
as- 
as- 


ny 
er. 
ily 
ter 
cal 
de- 


nat 


an 
- $$ 


be 


rod 
ing 


has 


ak- 
ons 
not 





This alloy is 6% to 12% lithium, 
16% to 25% zinc, 1% to 20% cad- 
mium and the balance of magnesium. 
The inventors are Donald L. Leman, 
Freeland, and John J. Casey, Midland, 
Mich. Patent 2,546,931 was awarded 
to them. Patent rights are assigned to 
The Dow Chemical Company of Mid- 
land, but the government is given the 
right to use it for governmental pur- 
poses without the payment of royal- 
ties. 


Electroplating 


> IMpRovED apparatus to use in elec- 
troplating, and also in electropolishing 
by the reversal of the electric current, 
brought Clyde Cupps, Newton Falls, 
Ohio, patent 2,546,920. It is particular- 
ly suited to electroplating automobile 
bumpers, and then polishing them be- 
fore they are removed from the bath. 

A particular feature of the invention 
is a way to provide good electrical 
contact, a necessity if the electroplating 
is carried out at. high current density. 
In it, the downward projecting arm to 
hold the article being electroplated has 
an electric contact made of copper 
with an insulating covering. The con- 
tact presses against both the inside 
and the outside surfaces of the 


bumper. 
Wood Drying Process 


> Green lumber can be dried with- 
out the formation of surface checks, 
which result in waste in manufactur- 
ing processes, by completely coating 
the wood with a hygroscopic paste be- 
fore it is put into the kiln for curing. 
Such checking, occurring in most dry- 
ing processes, is due to the outside 
part of the wood losing its moisture 
more rapidly than the interior, there- 
fore having to “stretch.” This paste 
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makes the drying proceed at a uni- 
form rate throughout the material. 


The inventors are William Karl 
Loughborough and John Milton Mc- 
Millen, Madison, and Leif Dedrick 
Espenas, Middleton, Wis. Patent 
rights on No. 2,546,162 are assigned 
to the United States as represented by 
the Secretary of Agriculture. 


Substitute Carnauba Wax 

> Susstirute carnauba wax, which 
can be used instead of the widely used 
but imported carnauba in paste pol- 
ishes, floor wax emulsions and other 
applications, brought patent 2,546,328 
to two California scientists, Karekin 
G. Arabian, El Cerrito, and August 
A. Schaerer, Berkeley. Rights are as- 
signed to Shell Development Com- 
pany, San Francisco. 

This carnauba wax substitute is 
claimed to be superior to others al- 
ready developed. It is described in the 
patent as straight-chain microcrystal- 
line hydrocarbon waxes, which pos- 
sess the property of forming hard, 
fine-grained compositions with min- 
eral oil similar to those formed from 
the natural carnauba wax. The crude 
wax source is waxy petroleum resi- 
dues and deposits in crude oil tank 
bottoms. 


Wet or Dry Battery 


> A primary electric cell, which may 
be either wet or dry, employs more ef- 
fectively than heretofore magnesium 
and its alloys as the anode material. It 
is claimed as a cell having high capa- 
city and voltage, coupled with long 
shelf life. 

Dow Chemical Company, Midland, 
Mich., has acquired the rights of pat- 
ent 2,547,907 which was awarded to 
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Ashford B. Fry, Roy C. Kirk and 
Percy F. George, all of Midland. 


The essential elements of this prim- 
ary cell are a metallic anode of mag- 
nesium-rich alloy, an electrolyte con- 
taining principally a bromide of an 
alkali or alkaline earth metal, and a 
cathode such as carbon or graphite in 
combination with a depolarizer of 
manganese dioxide. In the dry cell, 
cereal flour or starch is used to thicken 
the electrolyte. 


Breathing Apparatus 


> Oxycen liberating compositions for 
use in breathing apparatus in mines 
or at high altitudes brought patent 2,- 
547,267 to Carey B. Jackson, Forest 
Hills, Pa. Rights are assigned to Mine 
Safety Appliances Company, Pitts- 
burgh, Pa. 

The patent covers a sealed canister, 
constructed for use in a self-generating 
oxygen breathing apparatus, contain- 
ing substantially pure oxygen-yielding 
potassium tetroxide carrying a small 
but carefully controlled amount of 
water. The contents are stable at tem- 
peratures up to 150 degrees Fahren- 
heit, and they react promptly and 
quantitatively with exhaled air at tem- 
peratures as low as zero. 


Dry Ice From Natural Gas 


> Hicu-ovarity dry ice, relatively 
pure solid carbon dioxide, is obtained 
from raw natural gas containing gas- 
eous to heavy crude oil hydrocarbons 
by a process on which the government 
has issued a patent. The product is 
colorless, odorless, tasteless, and non- 
toxic, so is suitable for use in the re- 


frigeration of foods. 


In the process, well fluid of a petrol- 
eum well is separated into a gas cut 
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of substantially fixed gases and meth- 





ane, an ethane cut, and cuts of heav- 
ier products. The gases are burned 
with substantially pure oxygen to 
form carbon dioxide. The ethane is 
used to purify the carbon dioxide. 


Inventors are Robert P. Russell and 
Walter H. Rupp, Mountainside, N.J. 
Patent 2,548,498 was awarded them. 
Rights to the patent have been assign- 
ed to Standard Oil Development Com- 
pany. 


Lustrous Zinc Coating 


> Bricut, lustrous surfaces, resistant 
to corrosion, are produced on zinc ob- 
jects, or on articles with a surface 
coating of zinc, by a process in which 
the articles are treated with a chromic 
acid solution to form a yellow-brown 
iridescent stain. Before the zinc sur- 
face is completely dry, it is treated with 
a water solution of an alkaline metal 
silicate. The resulting surface is claim- 
ed to have excellent brightness and 
unusual resistance to corrosion. 


Allan E. Chester, Highland Park, 
Ill., and Bruno Leonelli, Highland 
Park, Mich., received patent 2,548,420 
for this invention. They have assigned 
their rights to Poor and Company, 
Chicago. 


Shrink-proof Wool 


>SHRINK-PROOF wool is promised by an 
economical process which brought 
Mayne R. Coe, Jr., Riverdale Heights, 
Md., patent 2,548,774. It involves treat- 
ing the wool for a five- to ten-minute 
period in a closed chamber, under sup- 
eratmospheric pressure conditions and 
a temperature above 212 degrees Fah- 
renhet, with an alkali metal perman- 
ganate in a water solution. 
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Liquid Oxygen Process 


>A reEsIDENT of Moscow, Russia, 
Peter Leonidovitch Kapitza, received 
American patent 2,548,377 for a meth- 
od and means for producing liquid 
oxygen or liquid air rich in oxygen. 
It is a process of obtaining oxygen 
from the air by the separation of the 
nitrogen and oxygen of which the 
ordinary atmosphere is composed. 

The invention utilizes low pressures 
of from five to ten atmospheres and 
turbine expansion engines, which 
create the very low temperature re- 
quired to liquefy part of the air pass- 
ing through the apparatus. The meth- 
od is particularly advantageous be- 
cause of the use of a highly efficient 
type of turbine expansion engine. The 
cost of producing oxygen by it is claim- 
ed much reduced as compared with 
costs by other known methods. 


Flame-resistant Fabrics 


> Textices of cellulose materials are 
rendered highly resistant to flames by 
two similar but separate methods of 
treatment granted patents with rights 
assigned to American Cyanamid Com- 
pany of New York. Patent 2,549,059 
was issued to Joseph W. Creely, East 
Bound Brook, and Theodore F. 
Cooke, Martinsville, N.J. Patent 2,- 
549,060 was awarded to the same 
Joseph W. Creely. Both processes are 
claimed to give permanent flame-re- 
sistance. 

In both methods two of the ingred- 
ients used are the same, but third in- 
gredients used are different. Both use a 
finely divided oxide of tin, titanium, 
antimony or bismuth, and a thermo- 
plastic substance containing combined 
halogen. The first uses a water-soluble 
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guanidine salt of a polyacid of phos- 
phorus. The second uses a water-sol- 
uble, metal-free, nitrogen-containing 
salt of an amino phosphoric acid. 


Improved Rutin 


> A purer rutin, an important medi- 
cal extracted from plants, is promised 
with an improved method of puri- 
fication by a process whose patent has 
been assigned to the U. S. Secretary of 
Agriculture. It was issued to Charles 
F. Krewson, Joseph Naghski and Wil 
liam L. Porier, all of Philadelphia. It 
is particularly for purifying rutin con- 
taining iron impurities. Patent num- 
ber is 2,534,275 


Rutin is widely distributed in 
plants and can be separated by a sol- 
vent extraction process. But the ex- 
tracts often include iron-containing 
substances. Their elimination is es- 
sential to the production of rutin 
preparations intended for medical 
uses. 


Concrete Additive 


> Licut-weicnt concrete, that resists 
water penetration and has separated 
cells of controlled size to increase its 
heat insulating property, is the result 
of adding certain chemicals to ordi- 
nary concrete mix containing portland 
cement, water and a small amount 
of sodium hydroxide. The additive 
is aluminum powder in an aqueous so- 
lution of a water soluble organic sul- 
phonate emulsifying agent. Chemical 
reaction of the aluminum and sodium 
hydroxide produces a pore-forming 
gas. Inventor is Benjamin M. King, 
Jr., Evansville, Ind. Patent awarded 
was 2,534,915. Rights are assigned 
to Henry B. Walker, Jr., also of 


Evansville. 
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Dye Industry Development 
And Chemical Technology 


Triumphs in Dyes 


by M. L. CrossLey 


Retiring President, New York Academy of Sciences, and former Director of Re- 


search, Calco Chemical Co. 


> Tue creat variety of synthetic dyes 
and pigments available today makes 
it possible to have all the colors of the 
rainbow for the expression of beauty 
and the emphasis of the realities of 
life. All about us we see these colors 
used to produce harmonious and pleas- 
ing results. Color has become an im- 
portant means of attracting attention 
and holding interest in advertising. 
In the arts and industries, it is used 
lavishly to enhance the beauty and at- 
tractiveness of products. From draper- 
ies to dishes, shoes to rouge, it helps to 
establish the environment for com- 
fortable and pleasant living. The mod- 
ern woman may select her wardrobe 
to include the range of hues needed 
to bring out her beauty and charm. 
She may not only look the part of a 
flower in Life’s garden but may also 
radiate its fragrance, choosing her per- 
fumes to suit her clothes and her per- 
sonality—fragrance of the rose for her 
provocative pink morning frock, lilac 
for a purple velvet suit, orange blos- 
soms to bring out the fullness of her 
beauty in an orange colored smock, 
lily-of-the valley to heighten her at- 
tractive grace in a white satin gown 
and trailing arbutus for her sapphire 
blue gown. 


The pageantry of color essential to 
the fullness of life enjoyed by many 
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in this country today has resulted from 
a series of scientific and technological 
triumphs in dyes and related products 
which, when fitted together, give a 
mosaic of accomplishment of great 
importance. Dyes and pigments, cap- 
able of giving a wide variety of hues, 
drugs, and other intimately related 
products are now produced in abun- 
dance. New industries of vital import- 
ance to our national economy have 
been established. This industrial de- 
velopment has been accomplished in 
the United States during the past 
thirty-five years. It represents a great 
triumph for the American’s will to 
accomplish and his capacity to harness 
the forces of science, technology, fin- 
ance, and management into a team for 
successful achievement. 


In 1915 when we woke up to the 
realization of our plight that we could 
not dye a yard of cloth, prepare a dif- 
ferentiating stain for determining the 
microorganisms causing disease, or 
have a drug to relieve a headache 
without obtaining the products from 
foreign manufacturers, we determined 
to cast off the economic shackles of 
European cartels, which controlled 
these products, and produce them our- 
selves. We had no specialized know- 
ledge of the processes involved and 
no manufacturing experience. Much 
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that was known abroad had to be re- 
discovered here the hard way. There 
were few organic chemists and they 
were mainly in the universities, devot- 
ing what time they had for research 
to the extension of the several studies 
they had been led into by the profes- 
sors under whom they did their grad- 
uate work. Research in industry was 
very limited and employed but few 
chemists. There was but one university 
laboratory in this country interested 
in color and constitution and in pro- 
viding graduate study in the funda- 
mentals of the synthesis of compounds 
capable of giving color, and only oc- 
casionally did a student show any in- 
terest in doing graduate work in this 
field. Few followed up with research 
in color after completing the work for 
the doctorate. Of course, we had the 
scientific and patent literature, which 
contained much information but little 
knowledge. Isolated facts tossed into 
the sea of scientific and technological 
literature are as useless as sand and 
pebbles churned into a confused surf 
rolling in upon a desolate shore. 
Neither can release its potential power 
for effective results until organized 
and understood. The cement of ex- 
perience is needed for building facts 
into useful knowledge. 


The forceps of necessity delivered 
the infant dye and organic chemical 
industry in this country during World 
War I, and it was nourished by the 
milk of war economy fortified by the 
vitamin “protective tariff.” Under no 
other conditions could it have been 
brought through the perils of competi- 
tion with foreign controlled monoply, 
whose agents in this country ladled out 
the gravy to buyers to insure that they 
would find justification for using their 


Aprit 195] 


products. The “drug room” in the 
textile mill was a foreign oasis which 
was captured by the mill owners with 
difficulty, even when the plant could 
operate only by purchasing American 
manufactured products. The average 
mill owner became aware of the im- 
portance of dyes and related chemicals 
in his business only when he was 
forced to shut down for the lack of the 
product. One of the first to feel the 
blow was the big blanket factory at 
Mystic, Connecticut, which closed its 
doors on August 15, 1915. 

At the outset, this infant industry 
recognized the importance of research 
in determining its chances for survival. 
To start, it had to deplete the univer- 
sities and technical schools of their 
young chemists and engineers. These 
young men and women learned by 
trial and error the best means of pro- 
ducing the dyes, drugs, and explosives 
needed immediately. In the years that 
followed, our universities and tech- 
nical schools did a magnificent job in 
educating promising young men and 
women to become capable scientists 
and technologists in industry. These 
young people discovered that there is 
no well-defined boundary between 
pure and applied research. 

By pure research, one usually means 
that undefiled by any practical aims. 
Too often, such research is conducted 
wholly to increase information in a 
specialized field, without any desire or 
obligation to try to understand its 
significance in relation to the body of 
existing knowledge. There is not un- 
reconcilable conflict between original 
thinking and purposeful endeavor. In- 
dustrial research blends fundamental 
and applied science to achieve the de- 
sired results. An improvement in a 
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manufacturing process to lower the 
cost of the product may require first a 
thorough study of the kinetics of the 
reaction involved. The industrial re- 
search man becomes inoculated with 
the virus of practicability without ac- 
quiring an immunity to creative 
thought. 

The development of dyes and other 
coloring agents to meet the exacting 
demands of constantly improving 
standards induced by the highly com- 
petitive free enterprise system in our 
business economy has been a great 
triumph of which the country can be 
justly proud. Colors are available for 
producing a great variety of effects 
with clarity of tone, brilliance in hue, 
and considerable permanency. Dyes to 
produce relatively fast colors have 
made possible a greatly improved art 
of dyeing in which the old and the 
new textiles may be employed with 
maximum effectiveness in clothing and 
other manufactured products. From 
pink pajamas to strands of coral beads, 
quality is the aim. Even when a yellow 
is to be used as one component of a 
sepia brown, purity of tone is de- 
manded and had. No less great has 
been the triumph of developing suit- 
able coloring agents for the new syn- 
thetic fibers, plastics, and paints. The 
results are evident everywhere: in 
wearing apparel, household furnish- 
ings, magazines, and automobiles. 


Color is a physiological sensation 
produced by a light stimulus from a 
material which is capable of withhold- 
ing certain increments of light energy 
of definite quality. A dye or coloring 
agent, to impart color, must have a 
molecular structure providing the 
atomic groups needed for absorbing 
from the white light or sunlight that 
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reaches the molecule, light of definite 
wave length. The residual light re- 
turned from the substance is the stim- 
ulus which produces the sensation of 
color, and the hue will depend upon 
the nature of this light stimulus. Mole- 
cular architecture is, then, an im- 
portant consideration in the chemistry 
involved in the synthesis of dyes. 

It is never possible, on a practical 
basis, to synthesize a dye to give each 
tone of a hue desired. The wide var- 
iety of hues required in the industry 
is obtained by blending the dyes 
which will give the desired results. 
This was accomplished by long and 
costly empirical dyeing procedures. 
The researches in fundamental physics 
conducted by industrial laboratories 
have made possible instruments and 
technics for making the blends quick- 
ly and with great precision. The 
“thumb prints” of each color can be 
made in a few seconds, and the mix- 
ture of dyes to give the desired result 
can be calculated from the known 
properties of the individual dyes when 
applied to the medium to be colored. 
The absorption curve characterizes the 
composition of light which induces 
the sensation of color, but it is not the 
color. One could express by curves the 
colors that make up a beautiful sun- 
set, or charming, lovely lady, but the 
results would not be exciting. They 
would not satisfy the human sense of 
color value in beauty. 

Another triumph of the dye indus- 
try is to be seen in the progress made 
in the development of synthetic drugs 
and their use in medicine. Dyes and 
drugs are intimately related. Without 
the dye industry, this country could 
not have developed and produced the 
many valuable drugs now indispens- 
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able to modern medicine. The same 
parent substances which, by certain 
chemical and technological treatment, 
give derivatives capable of producing 
all the colors of the rainbow, will also 
give, by other treatment, drugs and 
other important products. Benzene is 
the chemical ancestor of aniline, 
phenol, and many other industrial im- 
portant intermediates. From aniline 
are derived dyes which give a wide 
variety of brilliant colors as well as 
blacks, which are as far away from 
color as only black can be. From the 
same intermediate, there are derived 
important drugs such as the sulfa 
drugs, compounds that accelerate the 
vulcanization of rubber, and other 
useful products in a variety of inter- 
lacing industries. From phenol, one 
line of research leads to the develop- 
ment of important drugs such as 
aspirin, another to dyes, another to 
resins which find their use as plastics 
and synthetic fibers in modern in- 
dustry. The interdependence of the 
dye and other organic industries is 
also illustrated by the chemical des- 
cendants of napthalene, or ordinary 
mothballs. One line of creative effort 
leads to the perfume of orange blos- 
soms, another to dyes which give ef- 
fects varying from black to brilliant 
scarlets, and another to insulating ma- 
terials which make it possible for us 
to have steady electric lights in our 
homes. Still another gives products 
that extend the life of rubber in auto- 
mobile tires. 


Up to certain definite stages, the in- 
termediate for drugs and dyes may be 
the same. The economic conditions 
that determine the success of one may 
depend upon the use, for the other. 
The research to insure the continued 
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progress of the dye industry also 
catalyzes thought and action in the 
development of new drugs and in the 
study of their potential possibilities in 
medicine. Products made for the treat- 
ment of textiles may become useful 
aids in combatting cancer. The study 
of drugs leads to research on the basic 
chemistry involved in health and 
disease. The physical laws and chem- 
ical reactions in the selective absorp- 
tion of dyes by fibers provide ideas as 
to similar phenomena in living tissues. 
Often, the equipment designed for the 
study of dyes may serve for the in- 
vestigation of the functions of the 
lungs, kidneys, and other organs of the 
animal body. The researches on dyes 
and drugs are indissolubly linked in 
symbiotic accord. 


Raw materials and intermediates 
needed in the production of dyes have 
been employed to improve and extend 
the usefulness of products of widely 
different industries. The manufacture 
of gasoline has been greatly improved 
by the use of organic solvents for pur- 
ification. The life and serviceability of 
automobile tires depend upon the use 
of antioxidants and other agents de- 
veloped as intermediates for dyes. The 
great strides made in the electrical and 
communications industries could not 
have come about without a dye in- 
dustry. Organic insulating material 
makes possible better and more efh- 
cient electrical service. Synthetic fibers 
such as nylon have evolved from in- 
dustrial research to widen the scope 
of the usefulness of products made 
primarily for dyes. The physical and 
chemical research in dyes called for 
fundamental investigations which 
opened up new vistas of opportunity 
for accomplishment. 
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Of the many triumphs achieved in 
developing a dye industry in this 
country, perhaps the greatest of all is 
the stimulus it has given to scientific 
research and technological advance- 
ment. In a little over three decades, 
thousands of capable research chem- 
ists, physicists, biologists, and engi- 
neers have been educated and trained. 
The need for their services in industry 
has encouraged many of our most 
promising young men and women to 
elect research as a career. Their un- 


trammeled minds and youthful vig- 
or give them versatility and perspect- 
ive, which, coupled with originality 
and imagination, fit them to play an 
important role in the advancement of 
science and technology. The horizon 
of science in this country has widen- 
ed. The sun of hope has risen and 
the light of knowledge filters into dark 
recesses of ignorance and doubt, as- 
suring a succession of scientific tri- 
umps in the future. 


Re-Use of Water Aids Industry 


> THe crowine shortage of water in 
areas where industrial plants require 
large quantities in industrial process 
can be met in part by using the same 
water over and over again, the Ameri- 
can Society of Mechanical Engineers 
was told at its Atlanta meeting by 
Howard E. Degler, Marley Company, 
Inc., Kansas City, Kans. 

This is particularly true where the 
water is used in cooling equipment. 
Once-through use of water in indus- 
try is wasteful, he declared. He out- 
lined the principles of evaporative 
cooling and described the operation of 
mechanical draft cooling towers and 
air-cooled finned tube exchangers. 

The towers, he said, require less 
than one per cent evaporation of the 
water circulated to economically cool 


> THe worwp’s first discovery of a new 
mineral from cut gem stones is re- 
ported from London. The gem stone is 
pale mauve, containing magnesium, 
beryllium and aluminum, and is quite 
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New Mineral in 





the water. The air-cooled exchangers 
are being increasingly used where 
high-level heat remoyal is required 
where water is scarce, expensive or 


badly polluted. 


He named as large industrial users 
of water, power plants, manufacturers 
of paper, petroleum products, rayon, 
linen, textiles, lactose, sugar, explos- 
ives, hydrogen, rubber and steel. 


Hydrogen and synthetic rubber each 
require 2,500 pounds of water per 
pound of finished product, he stated. 
Wool requires 500 pounds of water 
per pound of finished product, lactose 
800, butadiene 1,200, rayon 800, gun 
powder 400, and the steel industry 
uses 250 pounds of water for each 
pound of steel produced. 


Cut Gem Stones 


hard. It is believed to have come from 
Ceylon. 

Only two specimens of this new 
gem mineral have been found, both 
of them as cut stones. 
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Chemically Effective 
In Small Amounts 


Importance of Trace Elements 


by Rotanp Warp 


Department of Chemistry, University of Connecticut 


> To crariry a certain ambiguity in 
the title, it should be said in the be- 
ginning that this paper does not deal 
with tracer techniques or with the 
growing importance of rare or syn- 
thetic elements in the field of chem- 
istry. The discussion will be confined 
to the changes in chemical behavior 
of a system which may be brought 
about by the introduction of small 
quantities of elements. No definite 
limits are placed on what constitutes 
a trace amount since so much depends 
on the particular system under con- 
sideration. 


In the fields of -Physics and Metal- 
lurgy, the significance of impurities 
has long been recognized. Spectacu- 
lar variations in electrical, magnetic 
and luminescent properties of solids 
have been shown to be due to the 
presence of minute quantities of im- 
purities in crystals’. More recently, 
the physical necessity of high purity 
Uranium compounds for the produc- 
tion of nuclear energy has stressed the 
importance of impurities. But, al- 
though large scale chemical opera- 
tions have grown out of these high 
purity requirements, the chemist has 
been involved only in the preparation 
of the materials and has not in general 
been interested in their chemical prop- 
erties. 


Health and nutrition have held an 
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understandably high place in the in- 
terest of mankind. By dint of adver- 
tising it has become commonplace 
knowledge that small amounts of cer- 
tain materials play a vital role in the 
health of plants and animals. The 
world is convinced that vitamins, hor- 
mones, sulfa drugs and antibiotics are 
as indispensible as water. The import- 
ance of trace elements in metabolic 
processes is also generally recognized. 
Commercial fertilizers are advertised 
as containing all the necessary trace 
elements. Town meetings approve 
the addition of sodium fluoride to 
drinking water. Cobalt salts are spray- 
ed from airplanes over large tracts of 
farm land. 


There is a certain fascination about 
the thought that the presence of a 
mere trace of something in your diet 
may lead you to vibrant health and 
that its absence may be the reason you 
feel the way you do, drifting towards 
an untimely death. The idea has the 
same appeal as the Philosopher’s Stone 
or the Elixir of Life and can be ex- 
traordinarily profitable. 


The chemist has marked great ad- 
vances in this field not only by the 
isolation of pure vitamins, hormones, 
enzymes and antibiotics but also by 
the determination of structure and by 
the synthesis of some of them. Since 
these are biochemically active sub- 
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stances an understanding of the mech- 
anism of their reactions is of first im- 
portance to chemistry. 


With the isolation of some pure en- 
zymes, and the recognition that many 
of them are activated by one or sev- 
eral of the essential trace elements, it 
has been possible to examine these 
systems more critically and to under- 
stand in a general way the function 
of the trace element on the basis of its 
known chemical properties. There is 
now a substantial body of literature 
in this field and the subject has been 
competently treated in a recent re- 
view.” 

It appears likely that in many in- 
stances the metal ion is the actual 
catalytic center of the enzyme in 
which case some simple ion of the 
metal may be found to have similar 
catalytic properties. Some iron and 
some copper enzymes fall into this 
category. In another group of en- 
zymes the metal appears to function 
mainly as an orienting center bring- 
ing the prosthetic group and the sub- 
strate into proper juxtaposition so that 
the appropriate chemical reaction may 
occur. Some of these enzymes are 
quite specific towards the activating 
ion (the zinc-activated carbonic an- 
hydrase) while others may be acti- 
vated by several different ions (argi- 
nase by divalent Mn, Fe, Co and Ni). 
Dissociation of the metal-protein com- 
plex permits the exchange of one 
metal ion for another so that dif- 
ferent ions may compete for the pro- 
tein. In this way a trace element may 

induce enzyme inactivity by displac- 
ing the activating ion from its stra- 
tegic position (Beryllium poisoning 
appears to be due to this phenomenon, 
the Be*? ion displacing the activator 
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ion Mg** from the phosphatase en- 
zyme). Heavy metal poisoning is 
probably due to a similar phenome- 
non. The inhibition of an enzyme can 
also be brought about by the addition 
of any molecule which will form with 
the activating metal a complex ion 
having a much lower dissociation con- 
stant than the metal-enzyme complex. 
This furnishes an excellent test for 
a metal ion-activated system. 


These elements in biological sys- 
tems are not really trace elements ex- 
cept in the sense that they are present 
in small amounts relative to the bulk 
system. On a molar basis with respect 
to the enzyme the concentration may 
be as large or even much larger than 
that of the enzyme itself. 

When we turn to a consideration 
of the effect of trace elements on the 
chemical behavior of inorganic sys- 
tems, we find much less information. 

Corrosion rates of metals and al- 
loys have been a topic of intense in- 
terest for many years and some recent 
research has been directed at the effect 
of impurities on this process. The | 
problem is complicated by the poly- 
crystalline nature of the samples 
studied and the effect in many cases is 
most likely due to bimetallic action 
between the intergranular deposits 
and the grains of the metal. 

The effect of impurities on the cor 
rosion rate and etch structures of alu- 
minum® has been studied with alumi 
num samples ranging in purity from 
99.2 to 99.998 percent aluminum. The 
effective impurity appears to be iron 
which has a very limited solubility 
in aluminum. The values given for 
the solubility are 0.018% at 575° and 
006% at 360°. For each sample a} 


comparison was made between the 
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rates of solution in standard acid of 
specimens annealed at 360° and speci- 
mens heated at 575°. For the sam- 
ples containing a percentage of iron 
lying between .018 and .006, the re- 
action rate is much greater for the 
annealed sample. The annealed sam- 
ple in these cases contains two phases 
while the sample heated at 575° con- 
tains only one phase. The purest 
aluminum had only .005% iron and 
gave only one phase at both tempera- 
tures while the more impure samples 
gave two phases at all temperatures. 


Another example of the effect of 
addition on reaction rates, however, 
suggests that factors other than grain 
boundary conditions may have to be 
considered. It is reported* that the 
rate of oxidation of molten cadmium 
at 400 to 550° may be decreased great- 
ly by addition of zinc and increased 
greatly by magnesium, tin and an- 
timony while lead, bismuth and cop- 
per have no effect. The range of im- 
purity concentration was from 0.01 
to 1 percent. 


It is quite obvious that the different 
crystal modifications of a substance 
should have different reaction rates. 
Familiar examples of this would be 
the very different reactivities of the 
allotropic modifications of- phos- 
phorus, sulfur, selenium, carbon and 
the a and 8 forms of sulfur trioxide. 
If traces of foreign elements could 
bring about the adoption of a new 
crystal structure or could stabilize one 
form beyond its usual temperature 
range, the chemical properties could 
be appreciably influenced. 

We find in most instances of 
structure stabilization, however, rela- 
tively large and in many cases stoi- 
chiometric amounts of the stabilizing 
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ion are required. Illustrations of this 
are to be found in the following ex- 
amples: BaO.6Fe2O3 has a spinel-like 
structure and is stable from room tem- 
peratures to over 1100°. y—Fe2O; 
which has a similar structure reverts 
to the corundum structure about 600°. 
An analogous compound is Na*O-- 
12Al,O3 in which the spinel structure 
is also stabilized by the sodium ions.” 
Somewhat similar compounds are rep- 
resented by the manganese minerals 
cryptomelane (KRsOj¢) _hollandite 
(BaRgQO;s) and coronadite (PbRsg- 
Oig). The structures have some re- 
semblance to that of MnOz but are 
much more stable®. The hetropoly 
acids, such as phosphotungstic acid 
HsP W42049°29H2O may be regard- 
ed as similar types. 

A compound in which a structural 
change is brought about by a much 
smaller amount of impurity is cerium 
sulfide. It has been shown that cerium 
sulfide which contains a small amount 
(analytically uncertain) of oxide has 
a very complex crystal structure but, 
when precautions are observed to 
avoid contamination with oxide, a 
cubic structure is obtained’. The addi- 
tion of a small amount (less than 0.5 
mole percent) of strontium sulfide 
added to the cerium sulfide induces 
a change from the complex to the 
cubic structure’. 

The CeeS3 structure is based on 
that of Ce! Ces™IS, which is cubic 
having 16 sulfur ions per unit cell 
and 12 equivalent positions for the 
cerium ions. With CesS3 only 10% 
of these positions are filled, the distri- 
bution of the cerium ions among them 
being random. Whatever the function 
of the oxide in causing a departure 
from the relatively simple structure, 
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it is quite apparent that the addition 
of the strontium ion is effective in 
restoring the simple structure by oc- 
cupying one of the 12 equivalent posi- 
tions available for the cerium. The 
addition of strontium sulfide can be 
continued without the introduction of 
a new phase up to the approximate 
composition SrCe,™S,. There is a 
notable difference, however, in the 
lattice dimension of Ce™Ce.™IS,, and 
SrCe.™IS,. The former is somewhat 
smaller than the defect cubic lattice 
of CesS3 while the latter is consider- 
ably larger. This would suggest that 
the Ce“—S bonds have much more 
covalent character than the Sri—S 


bonds. 


No comparison of the chemical be- 
havior of the cubic and complex forms 
of cerous sulfide has been made. 

BaO-6Fe2O3 and Na2O- 12Al203 
have been compared with FegO3 and 
AlsOs respectively but only so far 
as their catalytic properties are con- 
cerned. 

It is likely that the influence of 
trace elements on the chemical behav- 
ior of inorganic systems must be 
found in much more subtle effects 
than gross reactions. 

A system which is analogous to the 
biochemical system of enzymes and 
activator elements is encountered in 
the preparation of phosphorescent ma- 
terials. Trace elements which are a 
necessary ingredient of many of these 
phosphors are introduced into the lat- 
tice of the host crystal by means of a 
flux in which the host crystal has only 
a slight solubility. The most effective 
concentration of the activator ion in 
the host crystal varies from one sys- 
tem to another but usually lies in 
the range of 1 to 1000 y. Many of the 
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effective activators in phosphors are 
also activators of enzymes (Mn, Fe, 
Co, Ni, Cu, Ag, Zn, Pb). In one of 
these systems — a stronium sulfide 
phosphor, activated with samarium 
and using a strontium chloride flux— 
it was found that the presence of 
about 1 percent of stronium oxide 
had very marked effects on the lumi- 
nescent character of the phosphor. 
The approximate relative quantities 
of the ingredients of this phosphor 
system are 95% SrS, about 5% SrCle 
and 0.01% SmCl3. Under equilibrium 
conditions at 1000° C the concentra- 
tion of Sm** ions in the solid SrS is 
about 5 times that in the liquid SrClo. 
The addition of about 1% of stron- 
tium oxide to this system causes al- 
most the complete removal of the 
Sm** ion from the strontium sulfide 
under equilibrium conditions at 1000° 
C. The reason for this is that the ox- 
ide which has a high solubility in 
molten strontium chloride dissolves 
completely in the liquid phase and 
apparently forms with the Sm** ion 
a stable complex. The concentration 
of the free Sm** ion in the liquid is 
thus reduced to a very low value. 
Consequently practically no samarium 
enters the solid phase.® 


It has recently been found that 
calcium ions, when introduced into 
this system, compete successfully with 
the Sm** ions for the oxide ion so 
that the concentration of samarium in 
the solid strontium sulfide can be 
restored almost to its original value. 
This is completely analogous to the 
enzyme system in which different 
anions may compete for the activator 
ion and other cations may displace 
the activator. 


An analogy of this kind has no 
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particular value. It merely illustrates 
the application of the same principles 
in widely different circumstances. An- 
other feature of phosphors, however, 
which is more appropriate to this dis- 
cussion is described by Hedvall?®. 


A careful comparison was made of 
the absorption of the dye Lanasol 
green by three zinc sulfide phosphors 
in the excited and in the unexcited 
states. It was found that in each case 
the phosphor in the excited state ab- 
sorbed more dye than the unexcited 
phosphor and that there was a retro- 
gression of absorption after excitation 
had ceased. 


It is interesting to note that the 
different phosphor preparations in 
the unexcited states absorbed quite 
different amounts of dye. It is not 
possible to say whether this is due to 
differences in activator concentration 
or the kind of activator or in particle 
size or in crystal system or whether 
the different activators cause differ- 
ent degrees of absorption. The acti- 
vated absorption is apparently some- 
what specific since no increase in ab- 
sorption of Thiazin red-R on the ZnS 
Ag phosphor was found upon expo- 
sure to ultraviolet radiation. 

A phenomenon which might be 
closely related to this occurs in the 
photographic process. The silver hal- 
ide crystal when activated by ultra- 
violet or visible light is much more 
susceptible to reduction than an unex- 
cited crystal. The activation, however, 
appears to occur by virtue of the 
presence of small amounts of impuri- 
ties—presumably sulfur compounds— 
in all probability located on the sur- 
face of the silver halide crystal. The 
crystal, however, can be restored to 
its original state by exposure to in- 
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frared radiation (the Hershel effect, 
a common feature of many phos. 
phorescent substances. 


With the study of very pure metal 
surfaces as catalysts, it has become ap- 
parent that impurities in the cata- 
lysts—not necessarily on the surface 
—have very marked influence on the 
heats of absorption and consequently 
on the mechanism of catalysis. Cor- 
relations are being suggested between 
semi conduction properties and chemi- 
sorption. Thus we have another 
manifestation of the same phenome- 
non. 


The idea that disturbances in the 
electronic levels caused by lattice de- 
fects may be transmitted through the 
crystal lattice to the surface of a 
crystal such as ZnS which is largely 
covalent in character indicates that a 
similar situation might prevail in 
certain types of organic molecules co- 
ordinated with cations. The activa- 
tion of an enzyme molecule by certain 
cations may result in a change in 
absorption characteristic of the sur- 
face of the protein molecule quite re- 
mote from the activation ion. A con- 
servative estimate of the range of in- 
fluence of an activator in a phosphor 
would be 10 to 20 cationic spacings’* 
In a zinc sulfide phosphor, a crystal- 
lite of molecular weight 400,000 could 
easily be activated by one silver ion. 
Protein molecules are of the same or- 
der of magnitude. 

It has been brought to my atten- 
tion that live coliform bacteria can 
be induced to absorb dyes when ex- 
posed to ultraviolet radiation. This 
suggests the possibility that the selec- 
tive action of cell membranes may be 
due to some kind of activation pro- 
cess. 
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In conclusion it is suggested that it 
is mainly in the phenomenon of 
chemisorption that we should expect 
to find the influence of trace elements 
on the chemical behavior of systems. 


Such subtle effects are not always 
easy to establish and a more pointed 
investigation of this aspect of the 
problem would be desirable. 
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Flue Dust Source of Strange Metal 


> Tue RELATIVELY little known but 
increasingly important metal ger- 
manium has been experimentally re- 
covered from deposits in smoke stacks 
in England by the research labora- 
tories of General Electric Company. 
Its growing importance is due to its 
use in electronics. 

It has been known for 20 years 
that some of the coal found in Eng- 
land contains germanium. When coal 
is burned in industrial plants some 
two-thirds of the germanium in it is 
expelled as a germanium sulfide or 
oxide. These compounds form a de- 
posit in the flues. It is from these de- 
posits that the germanium is re- 
covered. 

Flue dusts from gas works may 
contain from 0.5% to 1% germanium. 
In the recovery process the compounds 
in which it exists are converted to 
germanium tetrachloride by treat- 
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ment with hydrochloric acid. By fur- 
ther chemical processes, the tetra- 
chloride is decomposed and the ger- 
manium obtained. Processes have 
now been developed which produce 
an economical yield. Supplies of high- 
purity germanium metal and germa- 
nium oxide are now available in Eng- 
land. 

It has been estimated that if only 
100,000,000 tons of the coal used in 
England each year contain germanium 
in the proportions found in samples 
from various coal fields, about 2,000 
tons could be recovered each year as 
a by-product of coal combustion. 

One of the newest applications of 
germanium is due to its being a semi- 
conductor of electricity. It is now be- 
ing used as a rectifier to convert alter- 
nating current to direct current. It 
may replace some of the vacuum tubes 
for the purpose in radio equipment. 
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Symposium on Corrosion of Mater- 
ials at Elevated Temperatures ( Ameri- 
can Society for Testing Materials, 121 
p., illus., paper, $2.25.) Practically all 
materials currently in use in the power 
and fuels industry are included in one 
or more of the papers. 


The Nature of Metals by Bruce A. 
Rogers (American Society for Metals 
and lowa State College Press, 248 p., 
illus., $3.00.) Intended to inform the 
layman on the nature and behavior of 
metals. 


Fruit Thinning with Chemical 
Sprays by L. P. Batjer (Govt. Printing 
Office, U. S. D. A. Circular No. 867, 
45 p., illus., paper, 20 cents.) Use of 
chemical sprays during the bloom stage 
or shortly thereafter completely over- 
comes the need for hand thinning 
which represents one of the greatest 
single costs in producing fruit. 


Enzymes and Enzyme Systems: 
Their State in Nature by John T. Ed- 
sall, Ed. (Harvard University Press, 
146 p., illus., $2.75) Based on a sym- 
posium on “the oldest of the arts and 
the newest of the professions,” provid- 
ing a view of the latest developments 
in this important field. 


Electroplating: For the Metallurgist, 
Engineer, and chemist by J. B. Mohler 
and H. J. Sedusky (Chemical Publish- 
ing Co., 257 p., illus., $5.00) For the 
person with a good background in 
science but no knowledge of electro- 
plating. 


Experimental Spectroscopy by Ralph 
A. Sawyer (Prentice-Hall, 2nd ed., 
358 p., illus., $6.65) Designed for stu- 
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dents of spectroscopy and for those in 
laboratories who wish to use the pro- 
cedures. 

Scoville’s The Art of Compounding 
by Glenn L. Jenkins and others (Blak- 
iston, 8th ed., 515 p., illus., $7.50.) A 
practical how-to-do-it book for pharm- 
acists and students. 


Metallic Creep and Creep Resistant 
Alloys by A. H. Sully (Interscience, 
278 p., illus., $5.50). The development 
of the existing theory of the strength 
of metals is described with specia! 
reference to creep (the tendency of 
metals to deform permanently when 
under constant stress even when the 
stress is below the normal endurance). 
An attempt has been made to explain 
certain metallurgical factors affecting 
creep on the basis of this theory. 


Chemical Activities of Fungi by 
Jackson W. Foster (Academic Press, 
648 p., illus). A treatise which 
outlines the main fields of fungi 
around the theme of comparative bio- 
chemistry. It is essentially for the 
graduate student; the beginning stu- 
dent, however, will find this work 
comprehensive enough to orient a 
non-specialist in this field. 


Progress in Metal Physics, Volume 
I by Bruce Chalmers, Ed. (Intersci- 
ence, 401 p., illus., $9.50). The first of 
an annual series reviews the present 
state of knowledge in specialized as- 
pects of the field that includes both 
physical metallurgy and metal physics. 
The lists of references and bibliog- 
raphies are especially valuable. 
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Proudly Presented 


> Tue Diamonp Jusitee of the Amer- 
ican Chemical Society will be opened 
September 3 in conjunction with the 
International Congress of Pure and 
Applied Chemistry at the Keynote 
Meeting in Manhattan Center, New 
York City. September 2 thru 9 has 
been designated National Chemistry 
Week. 


> Vanitiin will be produced from 
a by-product of paper pulp manufac- 
ture, at Monsanto’s John F. Queeny 
plant at Seattle, Wash. The synthetic 
flavoring agent has been produced by 
a variety of processes. Coming orig- 
inally from clove oil from Zanzibar, 
it has been manufactured by Mon- 
santo from basic chemicals since the 
1920’s. The product to be obtained 
from the new source will be identical 
with that already in use. It will be 
sold by Monsanto’s Organic Chemi- 
cals Division, and information may 
be obtained from them at St. Louis 
4, Mo. 


> U.S. DepaRTMENT OF COMMERCE 
announces a report on German devel- 
opments in Synthetic Lubricant Oils, 
PB 101 870, prepared by the Defense 
Department’s Central Air Documents 
Office, 12 pages including tables, sell- 
ing at fifty cents. Orders should be 
addressed to the Office of Technical 
Services, U.S. Department of Com- 
merce, Washington 25, D.C., accom- 
panied by check or money order pay- 
able to the Treasurer of the United 
States. 


> Fisuer Screntiric Co. has issued a 
6-page folder listing 37 new items of 
equipment made available since its 
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latest catalogue appeared. This may 
be obtained from 717 Forbes St., Pitts- 
burgh 19, Pa. 


> Giucosr-6-PHOSPHATE, in the form 
of its barium salt, has joined the line 
which includes glucose-l-phosphate 
dipotassium, fructose-6-phosphate 
barium and fructose-1, 6-diphosphate, 
put out by the Schwartz Laboratories. 
The new compound, sometimes 
known as Robison ester, is the first 
phosphorylated compound formed in 
the alcoholic fermentation of glucose 
by yeast. It plays an important part 
in both carbohydrate metabolism and 
polysaccharide synthesis. Prices and 
additional information may be obtain- 
ed by addressing the manufacturers at 
202 East 44th St., New York 17, N.Y. 


> Ponsot Vat Dyes will be available 
in greater quantity next year when 
production from the expanded plant of 
E. I. du Pont de Nemours and Co., 
at Deepwater Point, N. J. will be on 
the market. 


> DyneL FIBER, manufactured by Un- 
ion Carbide, is now available made up 
into work clothing by Chem Wear, 
Inc. The material will not support 
combustion and is permanently re- 
sistant to both caustic and sulfuric 
acid, according to the Stauffer Chem- 
ical Co., where the material has been 
given rugged tests. Garments which 
they have found in good condition 
after several months’ exposure to exces- 
sive chemical fumes replace cotton 
clothing which would not last one 8- 
hour shift under the same conditions. 
Chem Wear, which reports these tests, 
is at 740 Broadway, New York City. 
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